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COLLECTION 


OF 


Electrical Experiments. 


T. the Paper I did myſelf the Honour ſome 
time ſince to communicate to the Royal 
Society, I took notice, that, among the 
many other ſurpriſing Properties of Electri- 
city, none was more remarkable, than that the 
electrical Power, accumulated in any. non- 
electric Matter contained in a glaſs Phial, de- 
ſeribed upon its Exploſion a Circuit through. 
any Line of Subſtances non- electrical in a 
conſiderable Degree; if one End thereof was 
in Contact with the external Surface of this 
Phial, and the other End upon the Exploſion. 
touched either the electrified Gun-barrel, to 
which the Phial in charging was uſually 
connected, or the iron Hook always fitted 
therein. This Circuit, where the non- electric 
Subſtances, which happen to be between the 
Outſide of the Phial and its Hook, conduct 
Electricity equally well, is always deſcribed: 
| A- 5 
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in the ſhorteſt manner poſſible; but if hs 
conduct differently, this Circuit is always 


formed through the beſt Conductor, how 
great ſoever its Length is, rather than thrpn may 
one which conduQts not ſo well; though. of 
much leſs Extent. ail! n bn 
It has been found, that in proportion 28 
Bodies are ſuſceptible of having. ElcQuicity 
excited in them by Friction; in that Propor- 
tion they are leſs fit to conduct it to other 
Bodies; in conſequence whereof, of all the 
Subſtances we are acquainted with, {Metals 
conduCt beſt the electrical Powers; for which 
Reaſon: the Circuit before ſpoken of is formed 
through them the moſt readily. Water like 
wiſe'is an admirable Conductor ſor the ele- 
trieal Power makes no Differenes hetween 
Solids and Fluids as doch, has mn S they 
arc non electric Matter. i 
In order to give an Idea of what is un- 
derſtood by this Circuit, we will mention an 
Example or two, from which all, the other 
may naturally be deduced. If a Perſon ſſands 
upon a dry wooden Floor with a conted Phi! 
ever ſo highly charged in one of his Hands, 
and if another Perſon, without touching the 
firſt, ſtands but ſix Inches from him, and 
touches the iton Hook of the Phial, neither 
of them ate ſhocked; becauſe the Floot be- 
tween them, tho the Diſtance is ſo hort Fo | 
not 
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| not conduet the Electricity ſufficiently quick. 
But if theſe two Perſons tread upon a Piece 
of Wire laid between them, they each of 
them feel the electrical Commotion in that 
Arm, Which touches the Phial and Hook, 
and in that Foot which treads upon the 
Wire; the Wire here conducting the Elec- 
trieity quick enough, which the dry Floor 


would pot. The Circuit is here formed by 


the costed Phial, its Hook, ſo much of the 
Bodies of theſe two Perſons as formed a 

curve Line between the Wire, the Phial, and 
Hook, and the Wire between theſe Poiſons. 
If cheſe Perſons ſtand upon, or touch with 
any Part of their Bodies any Non clectrics, 
which teadily eonduct Electricity, the · Circuit 
is completed, and the / Effcet is the ſame: And 


this is Ocaſiond bythe: ſhort Space of Time, 


in which the loaded Phial is diſcharged, 
when any Matter of what kind: ſocvcr readily 
conducting Electricity happens to be between 
the coated Phial and its Hook, and is ſo con- 


nected as: to communicate With both oe 
the U Diſcharge of the Phil. 


Monteur le Monnier the yOunger, at Par ic, 5 


in an Account tranſmitted. to. the Naꝝal So- 
liel y, takes — of his feeling the Stroke 
of the electrified-Phial along the Mater of 
two of the Baſons of - the 'Thuzlleries (the 
Surface of one of which is abaut an Acre) 
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([24 3] 
by means of an iron Chain which lay upon 
the Ground, and Was ſtretched round half 
their Circumfereng mme. 
Upon theſe Conſiderations: it was conjec- 
turcd, as no Circuit had as yet been found 
large enough ſo to diſſipate the clectrical 
Power, as not to make it perceptible, that if 
the non electrical Conductors were properly 
diſpoſed, an Obſerver might be made ſenſible. 
of the electrical Commotion quite acroſs the 
River Thames, by the Communication of 
no other Medium than the Water of that 
River. But as perhaps, in what relates to 
Electricity leſs than in any other Part of 
Natural Philoſophy, we ſhould draw Conclu- 
ſions but from the Facts themſelves, it Was 
determined to make the Experiment. (0b | 
The making this Experiment dre won many 
A others, and as the Gentlemen concerned flat- 
ter themſelves that they were made with ſome 
Degree of Attention den Accuracy hey 
thought it not improper to lay a Detkil-of 
all the Operations Wenn, 55 
the Royal Society. „ g 29990 | 
In order to try whether or no the electrical 
Commotion would be perceptible acroſs ti 
Thames, it was abſolutely neceſſary that a Line 
of non, electric Matter, equal in Length to 
the Breadth of the River, ſhould be laid over 
it ac ans the Wen thereof 4a: * | 
_ 
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of its Length; and the Bridge at Weſtminſter 


be: thought the moſt proper for that Pur- 


poſe, where the Water from Shore to Shore 
was ſome what more than 400 Vards. 
Accorditigly on Tueſcdlay Fuly 14, 174 to 
ſes the Succeſs and aſſiſt in making the Expe- 
timent, there met Martin Folles Eſq; Pre- 
ſident of the Royal Society, the Right No- 
nourable the Earl Stanhope, Richard Graham 
Eſq; Nicholas Mann Biq; and myſelf, with 
proper Perſons to execute what was — 
of them in the various Parts of theſe Ex e- 
riments, n enen i 1 
A Line of Wire was laid along the HIRE 


wiſe turning at the Abutments, reached 


River Jow/ enough! for an Obſerver to dip 
into the Water an iron Rod held in bis 
Hand. One of the Company then ſtood upon 


touchingothe: Water in his right: On the 
Steps facing the former upon the Surry Shore, 
another of the Company took hold of the 
Wire with his right Hand, and graſped With 


* 8 KT. G 


of Iron, coated with Sheet- Lead, and highly 
electrified by à glaſs Globe properly difpoſed 
in 14 neighbouring Houle! YA third Obferver 
ſtanding 


not only through its whole Length, but like 


down ther ſtone Steps on each Side of the 


the Steps:of-the Weſtminſter Shore holding 
this Wire in his left Hand, and an iron Rod 


his left a large Phial almoſt filled with Filings 


[6] 

anding near the ſecond dip 
held in his left Hand into the Water, and 
touching the iron Hook of the charged Phial 
with a Finger of his right Hand; the Elec. 
aricity ſnapped, and its Commotion Was felt 
by all the thtee Obſervers, but much mote 


ped an iton Rod 


by thoſe upon the Surry Shote. 
Gbſerver here was no otherwiſe neceſſary, 
than that the River being full, the Iron was 
not long enough to be fired! in the Mud upon 
the Shore, and therefore was in Want of 
me Support. The Experiment Was repeated 
ſeveral times, and the electrical Commotion 

felt acroſs the River; but the Gentlemen 
pteſent being much moleſted in their Opera. 


tions by. a great Concourſe. of People, WhO 


many times broke tlie conducting Wite, and 


-Otherwiſe greatly incommodell them, and 
the Evening gtowing too dark for che Ob- 
-ſervers on different Sides of the Water to ſec 
eich other, they were prevented from di- 


vetſifying the Experiments, as was intended, 


and only confider'd theſe Trials as a: ſtill ſut· 
ther Encouragement for them to proſecute 


3 the. Inquiry at a more favourable Opportunity. 


Early therefore on Saturday Morning J 
18, there / met upon Meſiminſter: Bridge tile 
Preſident of the Royal Society, the Rigtt 
Honourable the Lord Charles 'Cavendſh, 9 


Richard Graham Eſq; Dr: Bevis, and-miyle!, 
XSRIONER. — wit 


The third 


F 


with proper Aſliſtants. At the preceding 
Meeting, the electrical Machine 8 being placed 


at ſome Diſtance from the Water being found 
inconvenient, the following Altcration was 
made in the Diſpoſition of the Apparatus. 
A Room up two Pair of Stairs in a com- 
modious Houſe neareſt the Bridge on, the 
Hurry Shore was provided, in Which Was 
=: the electrical Machine with the Gun- 


Room, on account of its Height, the Signals 
on both Sides of the River were caſily. ob- 
ſervable. The coated Phial before- mention d 
with its iron Hook was placed upon the 
Seat of the Window of this Room, and com- 
municated with the Gun- barrel by the means 
of a Piege of iron Wire. One Extremity 
of another Wire was likewiſe fixed into the 
Bottom of the leaden. Coating of the Phial, 


whoſe other Extremity reached therefrom 


ninſter Shore, the Body of the Wire being 
placed as much as poſſible upon the Parapet 
of the Bridge. One or more Obſervers took 
each other by the Hand, the firſt of which 
muſt neceſſarily take the Wire in his left 
Hand, and the laſt, upon the proper Signal 


wrceable) | a Rod of Metal bh, therein. 
nother 


barrel ſuſpended in ſilk Lines. From this 


over the Bridge to the Steps upon the Mast. 


viven, either dip his right Hand into the 
Water, or (which makes the Poſture... more 
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Another Wire having no Communication 
with any of the former, was let down from 
the before- mention'd Room, and down the 
Steps upon the Surry Shore: One Extremity 
of this Wire was held in the Hand of an 


Obſerver ſtanding upon theſe Steps, who dip- 


ped an iron Rod held in his other Hand 


into the Water: To the other Extremity of 


this Wire was faſtened a ſhort iron Rod, with 


which, when the electrified Phial was ſuffi- 
ciently charged, and the Signal given, the 
Gun-barrel was to be touched. _ 

The Gentlemen, by this Diſpoſition of the 


Apparatus, propoſed to examine principally 


theſe three Queſtions: Firſt, whether or no 
the Obſervers ſtanding on each Side of the 
River would perccive the eleQrical Commo- 
tion, cach putting an iron Rod into the Wa- 
ter? Secondly, Whether or no the Obſervers 
on both Sides of the River would feel the 
electrical Commotion, when the Obſerver 
ſtanding upon the Meſtminſter Shore re— 


moved the iron Rod held in his Hand out 
of the Water? Thirdly, Whether or no the 
electrical Power was perceptible to the Ob- 
ſervers on both Sides of the River, if the 
Obſerver upon the Weſtminſter Shore dip- 
ped his Hand into a Pail of Water, which 
had no Communication with the Water of 
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more: This was done accordingly, and the 
electrigal Commotion was felt each time 
by the, Obſervers on both Sides of the Wa: 
ter, but much ſmarter by thoſe on the Surry 
Side. It was then thought proper to repeat 
this, Experiment three times more upon the 
dienals being given: but, in making the 
fiſt of theſe, the Obſeryer in the Room with 
the Machine, diſcharged the eleQrified Phial, 
before the Obſeryer upon the Surry Shore 
hd dipped his iron Rod into the Watet, and 
\ -B _ _ ©" ierefore 


101 
| therefore no Effect was perceived by the Ob- 
ſerver on the oppoſite Shore. The electrified 
Phial therefore was again diſcharged three 
other times, and the Commotion felt by the 
Obſervers on both Sides of the River. 

To examine the ſecond Queſtion, no other 
Altcration was neceſſary in the whole Ap. 


paratus, than that the Obſerycr upon the 


Weſtminſter Shore ſhould not dip either his 
Hand, or the iron Rod held therein in the 
laft Experiments, into the Water of the River. 


The clectriſied Phial then was diſcharged three 


times without its Effects being in the leaſt 
perceivd by the Obſervers upon the Wet. 
minſtcr Shote; thoſe indeed on that of Surry 
felt the Shock as before. 

In examining the third Queſtion, the Ap- 
puratus was in all other Reſpects the ſame 
as in the laſt; except that the Obſerver upon 
the IVeſtminſter Shore had a Pail of Water 
placed upon a wooden Table, which ſtood 


upon the Stone Steps, and into which he 
was to put his right Hand upon the Signals 


being given. This was accordingly done, 


and the electrificd Phial being diſcharged I 
three times, the electrical Commotion was 
felt as before by the Obſerver upon the 
Hurry Shore; but not in the leaſt by him on 
the Weſtminſter Side, who held his Hand fin 


the Pail of Water. 


In 
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E 
In all theſe Experiments, except in one 
before-mention'd, where the iron Rod was 


not in the Water, it was found, that whether 
the Obſervers on the Weſtminſter Shore, up- 


on the Diſcharge of the electrificd Phial, did 
or did not feel its Effects, they were always 


perceiv'd not only in the Arms of thoſe upon 
the Surry Shore, who formed a Line between 
the Extremity of the Wire there, and the 
Water of the River ; but by any other Per- 
ſon, who ſtanding upon the Stone Steps, 


; even where they were not wet, touched the 
t Wire with his Hand. They were likewiſe 
6 felt by a Perſon upon the Weſtminſter Shore, 
N ſtanding upon the wet Stone Steps, who did 
not form Part of the Line between the Extre- 
j- mity of the conduQting Wire and the Water, 
j otherwiſe than by touching the Wire with his 


n Fingers. 

Z As was beforc- We the Obſervers 
upon the Meſtminſter Shore did not feel the 
Effects of the diſcharged Phial near ſo ſtrong 
as thoſe on that of Surry in the firſt Set of 
theſe Experiments. When a Line was there 
rm 'd by the joining Hands of two or more 
verſons, the firſt of which, on account of the 
vi: uation, held the conducting Wire in his 
ett Hand, and the laſt touched the Water 
Vit an icon Rod held in his right, the Ef- 
eis were moſt ſenſible in the left Arm of 
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manifeſtly felt by them all; but this Feeling 
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him who held the Wire : They were indeed 


was not great enough to be called a Shock, but, 
as Was very properly expreſſed by one of the 
Company, it reſembled the Pulſation of a 
large Artery. W 
| From the Examination of the firſt and hi 
ſecond Queſtions it appeared, that the Ob-. w 
ſervers upon the Weſtminſter Shore were not C 
ſenſible of the Effects of the Electricity, unlels WM th 
their Bodics dcſcribed Part of the Circuit be- 


fore ſpoken of; and this Circuit here con. nc 
ſiſted of Part of the Gun barrel of the elec: ſtr 
trifying Machine, the Wire going from th pre 
Gun barrel to the iron Hook, the Phial itſelh Di 
the tail Wire of this coated Phial which co 
reached therefrom acroſs the Bridge and down wh 
the Steps on the Meſl minſter Shore, the Line ſtar 
of Obſervers between this Wire and the iron gre 
Rod which dipp'd in the Water there, th duc 
iron Rod, a ſuppoſed Line of Water draw ing 
quitc acroſs the Thames, the Obſervers witli trar 
their iron Rod on the Surry Shore, the 1100 Vin 
Wire going from the right Hand of the H Iro: 
of theſe. up into the Room where the ele a b. 
trifying Machine was placed; and the ſhoſ Thi 
iron Rod to which one Extremity of tuch ing 
Wire was joined, and with which, in makin the! 
the Exploſion, the Gun barrel was toucheſi whe 
The Length of this Circuit, through which Sho 


thi 


E 


the Electricity was propagated was at leaſt 


Ag 800 Yards, more than 400 Yards of which 
it, was formed by the Stream of the River. 
he WW From the Examination of the third Queſtion 
tit appeared, that the electrical Commotion 
would not be felt from the Obſerver dipping 
nd MW his Hand in Water only, unleſs that Water 
Ob. was ſo diſpoſed as to become Part of the 
not Circuit: and this Experiment was made, leſt 
le the contrary might be ſurmiſed. | | 
be⸗ The Obſervers upon the Weſtminſter Shore 
on: not feeling the electrical Commotion equally 
ec: ſtrong with thoſe of Surry, was judged to 
this proceed from other Cauſes beſides that of 
tſelh Diſtance. For it muſt be conſider'd, that the 
ich conducting Wire was almoſt throughout its 
own whole Length laid upon Portland Stone 


Line ſtanding in Water. This Stone, being in a 
iron great Degree non- electric, is of itſelf a Con- 
„th ductor of Electricity: And this Stone ſtand- 


raw ing in Water, no more of the Electricity was 
with tranſmitted to the Obſervers on the Weſt- 
e iro vinſter Shore than that Proportion, wherein 
he l Iron is more non-electric, and, conſequently, 


a better Conductor of Electricity than Stone. 
This was made more manifeſt, from obſery- 


the Bridge was broke or no, and, conſequently, 


Shore felt the clectrical Commotion or no, 
not 


ing that whether the conducting Wire upon 


whether the Obſervers upon the Weſtminſter 


| ie] 


not only the Obſervers upon the Jxrry Shore, 
who with their Wire form'd Part of the Line, 
felt the Shock in their Arms; but thoſe 
Perſons who only ſtood upon the Stone Steps 
there, and touched the Wire with their Fin. 
gers, felt the electrical Commotion in the 


Arm of that Hand which touched the Wire, 
and in their Legs. From whence, and from 


the Perſon before ſpoken of feeling the 
electrical Commotion ſtanding upon the wet 
Stone Steps of the Meſiminſter Shore, tho not 
forming Part of the Line, but only touching 
the Wire with his Fingers, it was concluded, 
that, beſides the large Circuit before ſpoken 
of, there were formed ſeveral other ſubordi- 
nate Circuits between the ſame Steps of the 
Surry Shore, and the Bridge by means of 
the Water; whereby that Part of the electrical 


Power, felt by the Obſervers upon the Hurry 


Side of the River, and not by thoſe on the 
Meſtminſter Side, was diſcharged. 

Dr. Bevis having obſcrved, and which was 
likewiſe tried here, that however well an 
electrificd Phial was charged, its iron Hook 
would not fire the Vapours of warm Spirit 
of Wine held in a Spoon and applied thereto, 
if the Perſon who held the Phial, and he who 
heid the Spoon did not take cach other by 


the Hand, or have ſome other non electrical | 


Communication between them; it Was there. 
| AE Sha fore 
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fore thought proper to try the Effects of 
Electricity upon ſome warm Spirir of Wine 
through the large Circuit before-mention'd; 
Accordingly the Obſervers being placed as 
before both upon the Weſtminſter and Surry 
Shores, no other Alteration was made in the 
before-mention'd Apparatus, than that the 
Wire which connected the Gun-barrel with 
the iron Hook of the coated Phial being laid 
aide, the coated Phial itſelf was charged at the 
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| Gun. barrel, and then brought in the Hands of 19 
. an Obſerver near the watm Spirits in the 4 
1 Spoon: Theſe Spirits were placed upon the 1 
ort iron Rod before- mention d, which was I 
4 connected with the Wire communicating with 1 
. the Obſervers upon the Surry Shore. VU pon 

f preſenting properly the iron Hook of the > Rau 

" ed Phial to the warm Spirit, it was inftantly 

„ fred, and the electrical Commotion felt by 

A the Obſery ers on both Sides of the River. 

It was then thought proper to try the Ef- 

38 ects of the charged Phial upon the warm 

an Spirit, when the Wire was divided which 
K was laid over the Bridge: Upon preſenting 

* the iron Hook to the Spirit, a ſufficient Snap 

0, was given to the Spoon to fire the Spirit, but 

9 thing ſo ſmart as in the former Experi- 

by ment where the large Circuit was completed. 


It was then tried, what the Effect would 
de upon the Spirit, if the charged Phial was 
3 diveſted 
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diveſted of its long Wire which lay over the 
Bridge, and was only held in the Hand of an 
Obſerver; whilſt the Spoon with warm Spi- 
rit was placed in Conta@ of the iron Rod 


before mention'd, to which the Wire was con- 
nected, which went to the Obſervers upon 


the Hurry Shore; and the Spirit was fired with 
much the ſame Degree of Smartneſs as in the 
laſt Experiment. 1 1 „ 

In theſe and all the ſubſequent Operations, 


Wires were made uſe of to conduct the Elec- 
ricity preferable to Chains, as it before by 


great Numbers of Experiments had been fully 
proved, that whatever Difference there was 
in the Bulk of the Conductor, that is to ſay, 


whether it were a ſmall Wire, or a thick 


iron Bar, the electrical Strokes communicated 
thereby were equally ſtrong : And it had been 


further obſerved, beſides the Ditheulty of 


procuring Chains of a requiſite Length for 
the preſent Purpoſes, that the Stroke at the 
Gun-barrel, when the Electricity was con- 


ducted by a Chain, was cæteris paribus not 
ſo ſtrong, as when that Power was conducted 
by a Wire. This was occaſion'd by the 

unctures of the Links of the Chain not being 
ſufficiently cloſe, which cauſed the Electricity 
in its Paſſage to ſnap and flaſh at the Junctures, 
where there was the leaſt Separation; and 
theſe leſſer Snappings in the whole Length of 1 


11 
thc Chain leſſen d the great one at the Gun- 
barrel. | 


Enicblitioed by the Sticceſs of theſe Trials, 
the Gentlemen were deſirous of continuing 
their Inquiries, and of knowing whether or 
no the electrical Commotions were percepti- 
ble at a ſtill greater Diſtance. The New 
River near Hole. Newington was thought 
moſt convenient for that Purpoſe 3 as at the 
Bottom of that Town, the Twinings of the 
River are ſo circumſtanced, that from a Place 
which we will call A to another B, the Di- 
ſtance by Land is about 800 Fect, but the 
Courſe of the River is near 2000. From 4 
to another Place, Which we will call C, in 
1 right Line is 2800 Feet, but the Courſe of 
tie Water is near 8000 Feet. : 

Accordingly, on Friday July 24. 1747 the 
rc met at Stole Newington the Preſident of 
the Royal Society, the Right Honourable the 
Lord Charles Cavendiſh, the Rev. Mr. Birch, 
James Burrow Eſq; Peter Daval Eſq; Mr. 
George Graham, Wm. Jones Eſq; fames 
Lever Eſq; Mr. Newcome, Charles Stanhope 
Ela; Mr. Trembley and myſelf, who were of 
mc Royal Society, and Dr. Bevzs. To this 
bentleman the Company were much obliged, 
only for his great Readineſs in aſſiſting in 

|| the Operations; but likewiſe for the FE 
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of his electrifying Machine, which from its 


Size was Conveniently portable. This Ma- 


chine was now placed in a Room up one 
Pair of Stairs in a Houſe near A, and the 


Signals from thence might eaſily be perceived 


by the Obſervers both at B and C. 

It was propoſed, firſt to try the electrical 
Commotion by the ſame Obſervers as at 
Meſtminſler-Bridge, from A to B, the Di- 
{tance as betore-mention'd being about 800 


Feet by Land, and 2000 by Water, in order 
if poſhble to determine the Difference of 


the Strength of the Electricity felt there, and 
at the Stone Bridge at Weſtminſter ; the Dit- 
ference of the Length of the two Circuits being 
about 400 Feet in Fayour of that of the new 
River. 

To make the Experiment, an iron u Wire 


was faſtencd to the Coating of the glaſs Phia! 
before-mention'd, and conducted from one , 
of the Windows of the Room over the new } 
River without touching the Water; and from 
thence to B, laying in its whole Length upon 
the Graſs in the Meadows, except where it 
paſſed over a Hedge. At B, when the E- 
ploſion was to be made, one or more Ob- 
ſervers were to take the Extremity of this 
Wire in one Hand, and touch the Water of 
the River as before with an iron Rod held 


in the other. Another Wire Was let dowu 
5 from 
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from the other Window of the Room; one 
Extremity of which was joined to the ſhort 
iron Rod mention'd in the former Experi- 
ments, the other was held in the Hand of 
an Obſerver at A, whoſe other Hand held 
an iron Rod dipp'd into the River. 

It was abſolutely neceſlary that theſe 


Wires ſhould touch each other in no Part of 


their Length, otherwiſe the before-mention'd 
Circuit would upon the Exploſion be com- 
pleted from their firſt Contact. 

When every thing was thus diſpoſed, and 
the Signals given, the charged Phial was ex- 
ploded eight times, and the electrical Com- 
motion every time ſmartly felt by the Ob- 


icrvers both at A and B. Whether the Line 


of Obſervers at B conſiſted of one or more, 
they were always ſtruck, and that more 
ſharply than at Wefminſter- Bridge under the 
ſume Circumſtances. One of the Obſervers, 


taking the Wire in his Hand without having 
any Communication either with any of the 


other Gentlemen or the Water of the River, 
icit the Shock in his Feet. 

[t was then thought proper to make cight 
Exploſions without any other Alteration | in 
the Ap paratus than that the Obſervers at B, 
ſhould ſtand in the Meadow at ſome Diſtance 
from the Water, without having any Com- 
7&4; maunication 


20 


munication therewith other than that fur 
niſhed by the Ground. This was accordingly 
done, and the Stroke felt little if at all leſs 
than thoſe laſt mention d. But the electrical 
Strokes being felt ſmartly at the Diſtance of 
at leaſt 20 Feet from the Water occaſion'd 


a very perplexing Difficulty, as it was im- 


poſſible by this Experiment to determine 
with any Certainty, whether or no the elec- 
trical Circuit was formed throughout the 
Windings of the River, or much ſhorter by 
the Ground of the Meadows. The 00 
ment plainly ſhewed that the Meadow. 
Ground with the Graſs thercon conducted 
the Electricity better than Stone; as it muſt 
be remember'd, that the Obſervers upon the 
Stone Steps upon the Weſtminſter. Shore felt | 
not in the Icaſt degree the electrical Com- 
motion, when their iron Rod was not in the 
Water, and themſelves ſtood upon the dry } 
Stone Steps. But this Effect was ſuppoſcd 
to be owing to the Meadow Ground here 
being encompaſſed on two Sides by the New | 
River, and on the other by a wet Ditch, } 
by both which it was generally well moiſt- 
en'd. To ſolve therefore this Difficulty 4 
Series of Experiments were executed, of f 
which hercajter. ö 
The Gentlemen then determin'd to ex. 
mine whether the electrical Commotions weſc | 
perceptible 


E ] 
perceptible from A to C; a Diſtance not leſs 
than 2800 Feet by Land, and near 8000 by 
Water. 

To execute this, to the former Wire 
which was already conducted to B, another 
was added, which there croſſed the River with- 
out touching the Water; and reached almoſt 
to C, where the firſt of a Line of Gentlemen 
held as before the Wire in one Hand, and 


e the laſt dipp'd the Iron into the Water, The 
y Wire from the Machine to A was as before. 
i. Upon the Signal's being given, the charged 
V. Phial was exploded ten times, and its Effects 
ed Wl plainly though but faintly perceived each time 
aft by ſome or other of the Obſervers, but never 
he by them all. The electrical Commotion was 
elt always felt by that Obſerver, who held the 
mM Extremity' of the Wire, but neyer by him 
the who held the iron Rod in the Water. It 
dry Wl vas in one Experiment felt by the Obſerver 
cd Wl who held the Wire, not felt by the next 
cre ho held the Hand of the former, and yet 
[ew plainly perceived by the third who joined 
tch, tie ſccond. Thoſe who did not themſelves 


feel the electrical Commotion here, did as at 
b (ce the involuntary Motions of thoſe who 
did. The Obſervers at A felt the Shocks 
in the ſame Degree, whether the Other Ob- 
kryers were lation 4 at 5 or C. 


"This 
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This Experiment further demonſtrates the 
Diſtance to which the electrical Power may 
be conveyed: but the ſame Difficulty occurs 
here as in the laſt; to wit, whether the Cir- 
cuit was compleated by the Ground, or by 


the Water of the River? 


Theſe fame Operations, which ſhewed at 
how great a Diſtance the electrical Commo- 
tion was pcrceptible, ſolved likewiſe three 
Queſtions of a ſuboidinate Nature. 

" Firſt, whether or no, cæteris paribus, any 
Difference occurred in the Succeſs of the 
Experiment, if the long Wire, inſtead of being 


joined to the Coating of the Phial, was 


faſten'd to the ſhort iron Rod, which upon 
touching the Gun barrel occaſion'd the Ex- 
ploſion; and it the ſhort Wire, which only 
went to the Obſcrver at A, a Diſtance from 
the Machine not more than 30 Fect, was 
joined to the Coating of the Phial? Upon 
Trial no Difference * was found, | 
Secondly, Whether or no, cęteris pari- 
Bus, any Difference in the electrical Com- 
8 motion 
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— retire, 


0 _ 
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No Difference is obſerved when the electrical Cir- 
Cuit is propagated through Subſtances which readily con- 
duct Electricity; if they conduct it in a leſs Degree, the 
electrical Commotion is moſt perceptible to the Obſerver, 
who holds the Wire, which comes from the charged | 


| Phial. 
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motion would be perceived, when that Power 

paſſes through the Arms of two Obſervers, 

whoſe Bodies made Part of the Circuit, 
ſtanding in the Room near the electrifying 
Machine; one of which takes the Extre- 
WM nity of the Wire that goes to the Obſerver 


A in one Hand, and touches the Gun- 9 

barrel with the ſhort iron Rod held in his | q 

8 other Hand? The other Obſerver takes the il; 
Y Extremity of the Wire which goes to B or 1 

„C in one Hand, and touches the Coating of 1061 

a me charged Phial with his other. 1n ſeveral [| 

"_ Trials, where each of theſe Obſervers fre- 

„ JF quently changed Stations, no Difference in 

on ! point of Strength Was obſerved in the elec- 

„ WI) Commotion. 

y Thirdly, Whether or no theſe two Ob- 

TA leryers laſtmention'd received the Shock at 


the ſame time? They were ſeen to be both 
convulſed in the ſame Inſtant, which was that 
of the Exploſion of the Phial. 


Vas 
don 


ari- 1 
om” 


= 7) 28. 1747, there met again at the 
tion 


ame Place, to proceed further in theſe In- 
quiries, the Preſedent of the Royal Society, 
dhe Right Honourable the Lord Charles Ca- 
Cu. vendiſd, the Reverend Mr. Birch, Sir Fran- 
con- ¶ i Daſbwood Baronet, Peter Daval Eſq; 
„the Mr. E llicott, Mr. Geng Graham, Richard 
hb Graham 
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Graham Etq; Mr. Robins, Mr. Short, Dr: 


Wilbraham, and myſelf, who were of the a 
Royal Society, and Dr. Bevis. | ; 

The electrical Commotion was firſt tried WM 1 
from A to B before-mention'd, the iron Wire n 
in its whole Length being ſupported, with- 1 
out any-where touching the Ground, by dry } , 
Sticks, placed at proper Intervals, of about three Ml 


Feet in Height. The Obſervers both at A and pl 
B ſtood upon Originally-Electrics, and, upon Wl 1c 
the Signal, dipped their iron Rods into the WM ( 


Water. Upon diſcharging the Phial, which W th; 


was ſeveral times done, they were both very Wl 
much ſhocked, much more ſo than when the Wl & 
conducting Wires lay upon the Ground, and Joe 
the Obſervers ſtood thereon, as in the former 7 


Experiments. The ſame Experiment was tried lit 
with the Obſerver at A, inſtead of the iron i 
Rod, dipping a narrow Slab of Portland Stone ¶ ne 
into the Water of about three Feet and a half and 
in Length; when the Shock was felt, but ume 
not ſo ſevere as through the iron Rod. This oog 
demonſtrated, as was before ſugg geſted, Why Atte 
the electrical Commotion was not felt m 
ſtronger by the Obſervers upon the Weſtera ie 
Shore of the Meſtminſter Bridge; vig. that 4 like 1 
Portland Stone ſtanding in Water will con- ad 
duct Electricity very conſi derably. 31 4 Wire 
The Gentlemen then tried what would be | arg 
the Effect, if the Obſeryer at B ſtood upon 


a Lo 


! 


. Cake of Wax holding the Wire as before, 
0 and touched the Ground of the Meadow 
W vith his iron Rod at leaſt 150 Feet from the 
d Water; and if the Obſerver uſually placed 
re near the River at A, had his Wire carried 
n- Wl 150 Feet over the River as the former, ſtood 
tl Wl upon an Originally- -Electric, and touched the 
cc round with his iron Rod. Upon the Ex- 
id Wl ploſion of the charged Phial, which was ſe- 
on era! times done, both the Obſervers were 
nc WM ſmartly ſtruck : This demonſtrated, that in 
ch theſe Inſtances the moiſt Ground of the Mea- 
ey Wl vows made Part of the Circuit. The Ob- 
he Wl {eryvers were diſtant from each other about 
do Feet. 
Ihe Obſervers then, ſtation'd as in the 
laſt Experiment, ſtood upon the wax Cakes 


ron s before, without touching the Ground with 
one tte iron Rods, or any Part of their Bodies, 
half ad the charged Phial was exploded four 
but imes. Theſe were not at all felt by the 
[his N Obſerver next to B, and without the greateſt 
why Attention would not have been perceived by 
| ö tim next to A; and then only in ſome of 


he Trials, the Feeling of the Electricity was 
xe that of a ſmall Pulſe between the Finger 
ad Thumb of that Hand which held the 
Wire. The loaded Phial was again diſ- 
W urged four times more, without any other 
pon lleration in the Diſpoſition of the 
ake | D tus 


motion was perceived by that Obſerver, 


Ground. The Obſerver next to A felt the 
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tus than that the Obſerver next to B flood 
upon the Ground; when the electrical Com- 


though not fo ſharp as when the other Ob- 
ſeryver at the ſame time ſtood upon the 


Tingling between his Finger and Thumb | 
as before. RT OO FAY a 


The Gentlemen were deſirous of trying 
the electrical Commotion at a ſtill greater 
Diſtance than any of the former through the 
Water, and where, at the ſame time by al- 
tering the Diſpoſition of the Apparatus, it 
might be tried, whether or no that Power 
would be perceptible through the dry Ground 
only at a conſiderable Diſtance. Highbuy ve 
Barn beyond Iſington was thought a con- 
venient Place for this Purpoſe, as it was fitu- 01: 
ated upon a, Hul nearly in a Line, and al- b, 
moſt equidiſtant from two Stations upon the 
New River, ſomewhat more than a Mile 
aſunder by Land, though following the Coutſe 
of that River their Diſtance from each othet 
was two Miles. The Hill between theſe : 
Stations was of a gravelly Soil; which, from ':ltc 
the late Continuance of hot Weather wit1M nal 
out Rain, was dry, full of Cracks, and con- fouc 
fequently was as proper to determine whe: 'ic 
ther or no the Electricity would * 24 
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d ducted by dry Ground to any great Diſtance, 
. as could be deſired. This hitherto had not 
r, becn attempted; the Meadows in the In- 
b. ſtances before quoted conducting the Elec- 
ne Wl tricity was ſuppoſed to be owing to the 
he W Moiſture of the Ground, The Streets of 
nb London, when very dry, had been found 
so conduct it ſtrongly about forty Yards, and 
the dry Road at Newington about the ſame 
ing | Diſtance. | 
ter | Accordingly, on Wedneſday, Aug. 5 1747. 
the chere met at Highbury-Barn the Riot Ho- 
a]. W nourable the Lord Charles Cavendiſh, the 
3 1 | Reverend Mr. Birch, Mr. George Graham, 
Richard Graham Eſq; N. Mann Eſq; Mr. 
Short, Daniel Wray Eſq; and myſelf, who 
were of the Royal Society, and Dr. Bevzs. 
The electrifying Machine being placed up 
one Pair of the Stairs in the Houſe at High- 
bury-Barn, a Wire from the coated Phial 
| vas conducted upon dry Sticks as before to 
mat Station by the Side of the New River, 
which was to the Northward of the Houle. 
The Length of this Wire was three Furlongs 
and {ix Chains, or 2376 Feet. Another Wire 


making the Exploſion, the Gun-barrel was 
touched, was conducted in like manner to 
ne Station upon the New River to the 


falten d to the iron Bar, with which, in 


woathward of the Houſe. The Length of this 
e083 5 Wire 
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Wire was 4. Furlongs 5 Chains and 2 Poles, 


or 3003 Feet. The Length of both Wires, 
excluſive of their Turnings round the Sticks, 
was one Mile one Chain and two Poles, or 
5379 Feet. For the more conveniently de- | 
ſcribing the Experiments made here, we will | 
call the Station to the Northward D, and 


the other E. 


At this Diſtance the Gentlemen propoſed 
to tty, firſt, Whether or no the electrical 
Commotion was perceptible, if both the | 


Obſervers at D and E, ſupported by Ori. 


ginally - Ele@rics, touched the conducting 
Wire with one Hand, and the Water of 
the New River with an iron Rod held in 
the other? Secondly, Whether or no that 
Commotion was perceptible, if the Obſerver } 
at E, being in all reſpects as before, the 
Obſerver at D, ſtanding upon Wax, took his 
| Rod out of the Water? Thirdly,” Whether 
or no that Commotion was 'perceptible to 
both Obſervers, if the Obſerver at Y was 
placed upon Wax, and touched the Ground 
With his iron Rod in a dry gravelly Field at 
leaſt 300 Yards from the Water? 1 
As from the Situation of the Ground, 
Trees, & c. neither of the Stations could be 
ſeen by each other, or by the Obſerver at 
the electrifying. Machine, it was agreed to 
diſcharge a Gun as a Signal to get ready, 


and 


03” ©” 2% £7 
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WE | 
and to do the ſame, as near as might be, half 
a Minute before cach Exploſion. 


In theſe Experiments, as well as the former, 


the coated Phial was each time charged as 


high as it could be; ſo that if the Difference 
of the Shock to the Obſervers was conſi— 
derable, it was owing to other Cauſes more 
than to the Phial's being differently elec- 
trified. 


To try the firſt Propoſition, eight Explo— 


ſions were made with the Obſervers at D 


and E, touching the Water, and ſtanding 


upon Wax, with their iron Rods in the Wa- 


ter. The firſt two of theſe were felt but 


weakly by the Obſerver at D; but in the 


other ſix he was ſtrongly ſhocked. The Ob- 
ſerver at E felt nothing of the firſt ſix Ex- 
ploſions; when, upon Examination, the Wire 
was found broken by ſome Accident; but 


this Obſerver was ſtrongly ſhocked by. the 


two laſt, The Obſerver at D being ſhocked 


in four of theſe Exploſions, while 1n theſe 


four the Obſerver at E felt nothing, was 
owing to the Circuits being formed by the 


Ground between the Oberer; at D and the 


broken Wire. Upon account of the Wire's 
being broken, the Gentlemen tried three 
more Exploſions, when the Obſervers at both 


Stations felt the electrical Shock. 


To 
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Tos try the ſecond Propoſition, four Ex- 
ploſtons were made with the Obſerver at D 
ſtanding upon an Originally- Electric, and 


taking his iron Rod out of the Water, the 
Obſerver at E as before. 
the Obſerver at D felt a ſmall Pulſation 
between his Finger and Thumb of that Hand, 


which held the Wire. The Obſerver at E 
felt cach of theſe as ſtrong as before. This 


being different from the Obſervations made 


in the Experiments of the laſt Trials at our 


former Stations A and B, and many others; 


where B in the ſame Circumſtances with E 


here felt the electrical Commotion only in 


a ſlight Degree, was owing, as we were af- 
terwards informed, to the impertinent Cu- 
rioſity of the Servants of the Gentlemen, and 


other voluntary Obſervers, who, by touch 


ing the Wire which went from the coated 


Phial to the Obſerver at D, felt the Shock 


in their Arms and Ankles, and formed ſub - 


ordinate Circuits to E. The preventing theſe 


People from touching the Wires, was impoſ- 


ſible; as great Part of them could be ſeen 


neither by the Obſervers at the Stations, nor 
by thoſe at the Houſe, and their being more 
than a Mile long. 

The four other Exploſions were made with: 
out any other Alteration in the Apparatus, 


than abit the Obſerver at D ſtood upon the 
fi: Ground 


\ 


In cach of theſe 


1 


Ground about four Yards from the Water 
without any Communication therewith. The 
Obſerver at E felt the Shocks in his Arms 
as before; but the Obſerver at D ſtanding 
upon the Ground was ſhocked in the El- 
bow and Wrift of that Arm which held the 
Wire, and in both his Ankles. 

To try the third Propoſition, eight Ex- 
ploſions were made with the Obſerver at D 
ſtanding upon an Originally-Electric with his 
Rod in the Water of the River as before; 
but the Obſerver at E was placed in a dry 
gravelly Field about 300 Yards nearer the Ma- 
chine than his laſt Station, and about 100 
Yards diſtant from the River. Hes there ſtood 
upon the Wax, holding the conducting Wire 
in one Hand, and touched the Ground with 
an iron Rod held in the other. The Shock 
was each time felt by the Obſerver at D, 
but ſenſibly weaker than in the former Tri- 
als; but the Obſerver at E felt them all 
cqually ſtrong with the former; the four fitſt 
in his Arms, when he ſtood upon the Wax, 
and touched the Ground with his iron Rod; 
the other four in his Arm and Ankle, when 
he ſtood. upon the Ground without the iron 
Rod. 

In ſome of theſe Experiments, the: Ob. 
ſervers at D felt a Tingling as ſoon as they 
hid hold of the * Wire. This was 

conjectured 


conjectuted to be owing to the Electricity, 


i 
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1 which conſtantly runs off while the coated 
= Phial is filling, and preferably by the Wire, 
"th as the beſt Conductor. N 
1 From the Severity of the Shock, the Gen- 
= tlemen, in ſome of theſe Trials, did not 
| _ chooſe to have the Eledricity paſs through 
4 their Bodies: But, as it was neceſſary for 
in” them to be ſenſible of the different Degrees 
ll. of the electrical Commotions, they bound 
1 the conducting Wire round one of their 
1 Thumbs, and touched the iron Rod with 
4 the Fore : finger of the ſame Hand ; when the 


electrical Commotion was felt only in ſo 
much of the Finger and Thumb of that 
Hand, as completed the Circuit. 
By the Experiments of this Day, the Gen: 
denten were ſatisfied, that the dry gravelly 
Ground conducted the Electricity as ſtrongly 
as Water; which, though otherwiſe at firſt | 
conjecured, they now found not to be ne- 
ceſſary to convey that Power to great Di- 
ſtances; as well as that, from Difference of 
Diſtance only, the Force of the electrical 
Commotion was very little if at all impaired. 


fi They were convinced of the Truth of the 
15 firſt of theſe Facts, not only from both Ob- 
ſervers feeling the electrical Commotion in 
Wi the eight laſt Experiments, when the Ob- 
7 ſerver at E was at ſuch a Diſtance from the 
. | | Water, 3 


& 
Water, but alſo from the Obſerver at D feet- 
ing the Shock ſo ſtrong in four of the firſt 


| ſix Exploſions, when the conducting Wire to 

| E being broke at about 100 Yards Diſtance 
. from the Houſe, that Obſerver felt nothing. 
In this laſt Inſtance the Circuit was formed 


N from the Phial by the Obſerver at D and 
r his Wire, a Line of Ground which reached 
s from the Station at D to the broken Wire 

chat lay upon the Ground, and ſo much of 
this Wire as reached to the ſhort iron Rod, 
which touched the Gun- barrel in making the 
Exploſions. This induced the Gentlemen 
to conclude (as from many Experiments it 


ſtances did conduct Electricity equally well, the 
ner poſſi ble), that when the Obſeryers hold- 
E were both ſhocked, the Electricity was 


being two Miles in Length, but by Land, 
whcre the Diſtance was only one Mile; in 
vhich Space that Power muſt neceſſarily paſs 
over the New River twice, through ſeveral 
Cravel- Pits, and a large Stubble-Field. So 
that, admitting the Electricity did not follow 
the Tract: of the River, the Circuit from D 
o E was at leaſt two Miles; viz: ſome- 
vhat more than one Mile of Wire, which 

5H RR conducted 


was manifeſt, that when the intervening Sub 
Circuit was performed in the ſhorteſt man- 
ing their iron Rods in the River at D and 


not conveyed by the Water of the River, 


J 34 I 
conducted the Electricity from the Houfe to 
the Stations, and another Mile of Ground, 


the ſhorteſt Diſtance between thoſe Stations. 
The ſame Inference was now drawn with 
regard to the Experiments at A, B, and C, 


in the New River before recited ; vigz. that 


as in all of them the Diſtance between the 


Obſeryers was much greater by Water: than 
by Land, the Electricity paſſed by Land from 
one Obſerver to the other, and not by Water. 

From the Shocks which the Gentlemen 
received in their Bodies, when the electrical 


Power was conducted upon dry Sticks, they 
were of Opinion, that from Difference of Di- 


ſtance ſimply conſider'd, as far as they had yet 
experienced, the Force thereof was very lit 


tle if at all impaired. When they ſtood up- 
on Originally-Electrics, and touched the Wa- 


ter or Ground with an iron Rod, the elec- 


trical Commotion was always felt in their 
Arms and Wriſts: When they ſtood upon 
the Ground, and touched either the Water o 
Ground with their iron Rods, they felt the 
Shock in their Elbows, Wriſts, = Ankles; |! 
When they ſtood upon the Ground without 
the Rod, the Shock was always in the E. 
bow and Wriſt of that Hand, which held 
the conducting Wire, and in both Ankles. 1 
The Obſervers here being ſenſible of the 
clectrical Commotion in different . of ö 

| t eic ö 
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their Bodies, was owing in the firſt Inſtance 
to the Whole of its paſſing (becauſe the Ob- 
| ſervet ſtood upon Wax) through their Arms, 
and through the iron Rod: In the ſecond, when 
they ſtood. upon the Ground, the Electricity 
paſſed both through their Legs, and thro” the 


lron : In the third, when they ſtood upon the 


y 

1 

1 Ground without either Wax or Rod, tlie 
N Electricity directed its Way through one Arm, 
and mn both Legs to complete the Cir- 


The Gentlemen were deſirous of cloſing 
the preſent Inquiry, by examining not only 
whether or no the electrical Commotions 


the laſt Experiments in Ground perfectly dry, 
and where no Water was near; but alſo, if 
poſſible, to diſtinguiſh the reſpective Velocities 
of Electricity and Sound. To execute this, 
required the whole Sagacity and Addreſs of 
the Gentlemen concerned; for they had met 
with very great Difficulties in the laſt Day's 
Operations, where the Wire was conducted 
but little more than a Mile ; all which could 
not but be greatly augmented by doubling 
that Diſtance ; becauſe it was neceſſary, that 
” Houſe, wherein the electrifying Machine 
as placed, ſhould be viſible at leaſt at one 


were perceptible at double the Diſtance of 


of the Stations; and that the Space between 
E 2 ³. that 
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that Houſe and the Stations, through which 
the Wire was conducted, ſhould be very 
little interſected by Hedges, Roads, or Foot- 
paths; neither ſhould the Wire in rhis Space 
be ſubject to be diſturbed by the Horſes 
or Cattle, which were grazing; nor ought 
it to touch in its Paſſage the Trees or any 


other Vegetables, which at this Seaſon of be 


the Year were every-where luxuriant. To ple 
find a Place within a convenient Diſtance of pl; 
London with theſe Requiſites was not very 


eaſy; but at laſt, Shoozers Hill was nenen W 
upon, as the moſt convenient. Ro 
As only one Shower of Rain had fallen mo 
during the preceding five Weeks, the Ground IW tio! 
could not but be very dry; and as no Wa- lo 
ter was near, if the electrical Commotion WI « 
was felt by the Obſeryers at the Stations, it err 
might be ſafely concluded, that ne had | WE 
no Share in ne it. 2 
car 

Aue 14. 1747. there met at b. Gisenes Mac 
Hill for this Purpoſe, the Rev. Mr. Birch, {MW n 
the Rev. Mr. Profeſſor Bradley, Peter Daval Ca 
Eſq; Mr. George Graham, R Graham Elq; Wi, 
Mr. Nourſe, George Lewis Scott Eſq; Mr. WW dc 
Short, Charles Stanhope Eſq; and myſelf, Tc 
who were of the Rau N an: Dt: =: 
Bevzs. on 


I 
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It was here determin'd (as the Gentlemen 
were ſatisfied from many of the former Trials, 
that if, when the coated Phial was diſcharged, 


5 the Obſervers at the Stations ſtood upon Ori- 
8 ginally-Electrics, and touched neither Water 
˖ nor Ground with iron Rods, or any Part of 
y their Bodies, the electrical Commotion would 
f be ſcarcely perceptible) to make twelve Ex- 
0 ploſions of the coated Phial, with an Obſerver 
of placed at the ſeven Mile-Stone, and another 
y at the nine Mile-Stone, both ſtanding upon 
Wax, and touching the Ground with an iron 


Rod. This Number of Exploſions was thought 
more neceſlary, as the Obſervers at theſe Sta- 
ons were not only to examine whether or 
'a- no the Electricity would be propagated to 
s great a Diſtance; but if were, the Ob- 
erver at the ſeven Mile · Stone was by a ſecond 
Watch to take notice of the Time lapſed be- 
tween feeling the electrical Commotion, and 
hearing the Report of a Gun fired near the 


ers Machine, as cloſe as might be to the Inftant 
<<, Nef making the Exploſion : And therefore, to 
val eamine this Matter with the requiſite Exact- 
ſa; Wis, this Number of Exploſions ſhould be 
dle. * 

elt, To execute this, the electrifying Machine 


vas placed up one Pair of Stairs in a Houſe 
on the Weſt Side of Shooters Hill; and 
i\Vire from the ſhort iron Rod, with which 

| 2 5 tlie 


Exploſions, was conducted upon dry Sticks ag 


much as the Place, where the Obſervers were 
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the Gun-barrel was touched in making the 


before into a Field near the ſeven Mile- Stone. 


The Length of this Wire, excluſive of its f 
Turnings round the Sticks, Was a Mile, a Net 
Quarter and eight Poles, or 6732 Feet. In th 
great Part of this Space it was found very an 
difficult to ſupport the Wire, on account of Ml 


our ſcarcely being able to fix the Sticks in of 
the ſtrong Gravel there almoſt without any As 
Cover. of Soil; nor could the Wire in ſome WM to 
Places be prevented from touching the Bram. dil 


bles and Buſhes, nor in one Field 0 Wa Ex 


Barley. 1 2117 fen an en 

e Wire v Was likewiſe e upon Wl ito 
Sticks from the coated Phial to the nine Mile 
Stone. In this Space, the Soil being a ſtrong 
Clay, the Wire was very well ſecured, and 
in its whole Length did not touch the Buſhes. 
The Length of this Wire was 3868 Fect. As 


ſtation'd in a Corn. Field, was nearer the Ma- 


chine than the ſeven Mile- Stone, ſo much N 
were the other Obſervers placed beyond the 
nine Mile- Stone, that their Diſtance from rv. 
each other might be two Miles. The forty tre! 
Feet of Wire in theſe two Meaſures exceed oc 
ing two Miles, was what connected the ſhort cot 
iron Rod before-mention'd, and the coated 1 


e 


390] 
Phial, with their reſpective conducting 
Wires. LE 2 1D: {1074 both )-26W 2006 16147 2 

The Obſervers being placed at their re- 
ſpective Stations, the Obſerver at the Ma- 
chine proceeded in making the Exploſions of 
the coated Phial; he having before placed 


Window of the Houſe, who, upon the Word 
of Command, was to diſcharge a Musket. 


from the Mouth of the Gun, the Obſerver/ 
diſcharged the electrified Phial. When eight 
Exploſions had been made, a Servant was 
ſent from the Gentlemen at the ſeven Mile“ 
done giving an Account of the Wire's being 
broken, and the Sticks thrown down by 4 
Man riding through them; that the Obſervers 


1pon 
Mile 
rong 
hes. 
As! 
were 
e Ma- 
wuch 
ds the! 
from] 
forty: 
ceed- 
ſhort] | 
dated Body ; and only felt a light Tinglitig in 
Plial s Finger and Thumb that held the Wire. 

1 : | In 


his time the Wire was replaced, that we 
hould begin again. This was complied with, 


an Aſſiſtant exactly in his View before the 


As ſoon as ever the Flaſh was ſcen to come 


ere had felt nothing; and deſired, ' as by 


ud twelve other Exploſions made without 
juther Moleſt ation 990116“ 

Not only the firſt eight, but eleven of the 
it twelve very ſtiongly ſnocked the OB. 
trrers at the nine Mile-Stone: At the 
welfth Exploſion the Obſerver on purpoſe 
lood upon the Wax without touching the 
bound with his iron Rod, or any Part of 


(1 40;] 

In another of theſe Experiments, as the Gen 
tlemen here were ſatisfied in their on Per- 
ſons of the Strength of the electrical Com. 
motion, they indulged two Country Fellows, 
Who were By. ſtanders, with fecling one: 
Theſe two with four of the Gentlemen formed 
a Chain, the fitſt of them taking hold of 
the Extremity of the Wire with one of his 
Hands. They all ſtood upon the Ground) 
and made no Uſe of the iron Rod. Upoh 
the Exploſion they were all ſo ſtrongly ſhocked: 
in their Arms and Ankles, that the Country- 
men could by no means be prevailed upon 
to tty the Experiment again. Why, in the 
firſt eight Exploſions, the Obſervers here wer 
ſenſible of the electrical Commotiofi, whe 
the Obſervers at the other Station felt mo- 
thing, was explained in the former 1 | 
ments. The Obſervers at this Station) from 
their Situation under the Hill, and fron 
what Wind there was being biin it, neveiß 
heard the Report of the Gn. 
Though the Obſervers near the ſereſ 
Mile- Stone from the breaking of their Wir 
were not ſenſible of the eight firſt Exploſions 
of the charged Phial, they felt the othet 
twelve. This demonſtrated to the Satisfactio 
of the Gentlemen concerned, that the Cig 
cuit here formed by the Electricity Was fol 
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" Tan 
en. Miles of Ground, the Space between the Ex- 
er- nemities of that Wire. A Diſtance without 
m. Trial too great to be credited | How much 
s, further the electrical Commotion will be 
ne: perceptible, future Obſervations can only 


med determine. Kot ne 
of The electrical Commotion by the Obſervers. 
* his near the ſeven Mile- Stone was but lightly 
und; elt; nor could it be otherwiſe expected, the 
Ipo Wire in many Parts of its Length touching, 


cked a was before · mention d, the moiſt Vegetables; 
ntry⸗vhich, in as many Places as they were 
oached, formed ſubordinate Circuits. We 


ad, in all other Inſtances, that the whole 
Quantity of Electr icity, accumulated in the 
coated Phial, is felt equally through the 
rhole Circuit, when every Part thereof 
vin a great degtee non · electric; ſo here 
tie whole Quantity, or nearly fo , de- 
| termined: that Way, was felt by the Ob- 
nevelſrvers at the nine Mile-Stone 3 whilſt thoſe 
the other Station felt fo much of their 
Quantity only, as did not go through the 
Jegetables; that is, that Proportion only in 


8 — and, Pan: FY — S WIRE? 4 PLE 


The Author of this Paper, from a great Variety of E 
kuments, is of Opinion; that in this and the like Diſpok- 
un of the Apparatus, the electrical Power, accumulated in 
de Matter contained in the coated Phial, is directed upon the | 
bolofion thereof towards both Obſervers at the ſame Inſtant. 
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[42 J 
Which Iron is à greater Noß-eledkrid chan ti 
Vegetables. P2109: HE 11 O1 YXOL & @ 
Tho the electrical Commotlons, felt by. 
the Obſervers near the ſcven Mile Stone 
were not ſtrong; they were a ally..concly; 
ſive in ſhewing the Difference between the 


reſpective Velocities of Electricity and Sound! 
The Space through which Sound is pio. 
pagated in a given Time, has W 
ferently eſtimated by the Authors, ware haßt 
wrote concerning this Subject. Noberval 


1 gives it at the Rate of 560 Feet iH Seeond² 
"al Gaſſenuus, at 1273 Mer ſenne at?Y 374.5) Dull inc 
oft Hayyel, in the Ban of the Heulen) of 
. Stienres at Paris, at 11725 the Aru er 
8 del Cimento, at 1 1855 5 le at 1160 R= 
Wy 3 1 Haller at 1 5783 Sir Iſnac Muhle Il 
* t 968; Dr. Derham, in whole Meare e 
. FHlamſteed and Dr. Halley acgmeſeld, e 
5 1 11 142. But by che Accounts ſtner publiſhed cha 
. by M. Caſſini de Thury in the Memoirs oH 
5 the Royal Academy of Sciences at Paris foi 
the Year 1738. where Cannon were fired lM. 
various as well as great Diſtances uncher real * 
Varlety of Weather, Wind, and other Circum 
ſlances, and where the Meaſures Of the df 
ferent. Placcs had been fettled with tlie bs WA 
moſt Exactneſs, Sound Was Propagared at ee 
Medium at the ly. | . 
Feet in a Second. "The Frewh Poor's "excel 15 


£1919 919 


Kaan 


tlie he Enghiſhiby nearly en J sand ahalf, ot 
s as 107 to 114: And conſequently no; 
t bench Feet arg equal to 1106 Engliſh Feet. 
ene, The Diffetenee therefore of the 5 -of 

Clu , 34 Fre TEACH 
Pt. D and M. Cal ö 5 Ke beet 
dn in a Second.  Acqardiog $6: this Jati-Meas 
are, - the: Velocity of Sound, When the * 
Wind is, ſtill, is ſettled at the Rats of a Wien 


hat N 5280 Engliſh Feet in * 8905 98e inen 
era To return to our Purpoſe; the Length of 
cond; the conducting Wire from the Machine to 


the Ohlexvers near the ſeven Mile. Stone was 
as has been before: mention d) a Mile, 3 Qar: 
ter, and 8 Poles, or 6732 Feet: The bength 
of. that ta the nine Mile- Stone, 3868 feet. 

The firſt of theſe Meaſures only was made 
le of in che preſent Operations concerning. 
lhe Velocity of Electricity. In twelve Dis- 
Hug AT Wl cane, Tig. which were felt 
9 211009 2 5f3 H n 4b BON 3 F& by 5 
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+ M. Caffivi de T, ws 8 au the Velacity 
hund at Aiguemortes | in Languedoc, and found the Obie 


lere from thoſe made about Paris vary only half a'T 


1739, P. 126. 5 819 2555 
* Dr. Derham ound, tbat when Sound was carri in 
he Wird, not only its Diſtance but its Velocity was leſſen' d; 
uh cj M. - ( Cafſini's Ment N * when be where 
und being carried a Wind, wh en W 4V/ 
Fong, nk Get near 4 Afth ! Par t of the 1425 Tune 
dis Progreſs, 


Iecond. ' See Mem. de I Atad. Royale des Sciencesy pour — 5 
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by Mr. Ge ” Graham; Nr. Short, and 
Charles Stanhope Elq; the Obſervers nent the 
ven Mile: Stone, and who, by a ſecond 
atch of Mr. Graham's, meaſured the Time 
| boeh feeling the electrical: Commotion, 
b and hearing the Report, of the Gun, wit the 
"utmoſt Attention, and Exactneſss then ime, 
. 1. ay, between feeling the, electrigah Com- 
8 motion, and hearing the Repott of the Gun, 
Was, at a Medium,; Seconds and 4 Quar- 
5 1 ai or 5% . And as the Gun was diſtant 
F from. th eſe. Ob Obſervers 6732-Feets-it follows, 
| from the Experiments, which have been made} 
on the Velocity of Sound, that the real: In- 
ſtant of the Diſcharge ot the Gun preceded| 
that of the Obſcrvers. heating its Report, at 
this time when the Strength of the Wand Was 
not ſo great as to enter into the Computation, 
6% or preceded the Inſtant hen the 
& Sſchirieal Commotion was felt only C , 
But this Inſtant was, from the Nature of the 
Experiment, neceſſarily, prior to that of the 
electrical Exploſion, which was not made till 
the Fire of the Gun was actually ſcen; and 
therefore the Time between the making of 
that Exploſion, and its being actually felt bY 
the Obleryer, which muſt 8 been leſs that 
10s (WAS; really ſo ſmall, as not to fall 
under any certain: Obſervation; When it i 
x69, be.diſting vide, from nnen _— 
| ECEUIty 
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dat ceffitybe loft, 
andthe electrical Expt 
In alf the Experiments, Where the? 
cuit was formed to an conſiderable 14 
though the coated Phial Was very Well Mares, 
the Snap at the 'Gurnbarret;'hapon' the "Evplo- | 
ſion, Was not near (6lond a5 when' the: 2 
cuit is formed in a Room; ſo that a 
ſtander; though verſed in tlieſe Op ons, 


from ſerin 
of che cehdüctnns Wife 8 be very flight; 
contrary 
N conducted, has always Hhappel d, 


* e ew of theſe Ex eriments, 1 
; fotoving "Obſervations may be deduced. 


I. That, in all the prece i 


the! C|comducring; Witcs,/and the neateſt and 


6&1] 


9 of the Gun, 

RN fre. | 
ir- 
ngth, 


the Flaſh, and Wang the Re- 
imagine che Stroke at F the nds 
the 
deen 


port, Won 


whereof.” when the Wits ks 
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"Op rations, when 
the Wires have been pepe) conidited, 


0 theelectrical Commotions from the 7 55 


the Wire k Adee bans ade * 
dily conducting Blcceicity- vith! foine Part 
of their Bodies, bolguil 38s 

II. That the electrical Commotiois is, alwa ys 
felt moſt . ſenſibly in thoſe Parts o the 
Bodies ofuhe Obſervers, which are between 


the 


460 


the moſt non electrio Subſtanceg cor in 
other Words, ſo much of their f hy 


ituated between them, and contribute to 
form the electrical Circuit... 
1 W. That the electrical Commotion hab been 
„. perceptible to two or more Obſervers at 
conſiderable Diſtances from each other, 
even as far as two Miles lollnl | 
v. That when the Obſervets havr been ſhockd 
at the End of two Miles of Wire, we infer, 
that the electrical Circuit is four Miles; 
Lisi two Miles of Wire; and the Space of 
two Miles of the non. electric Matter be- 
tween the Obſervers, Whether in de Water, 
» Earth; Or both. bons 8200 90 8 
I „That the Commotion is ein e | 
whether the Blectbe nw Is conducted wy 


1 comes within the electrical Circuit. - 
1 III. That, upon theſe Conſiderations, ds 
wn fer that the electrical Power is conducted 
1 between theſe Obſervers by any non: 
[ll clectric Subſtances, which happen to be 
| 


Water or dry Ground, G..03 batot Wl fc 
VII. That if the Wires, based thicielew: ſit 
fying Machine and the Obſervers, are con- ; 
ducted upon dry Sticks, or other Subſtances $ 
non-electric in a fight Degree only, the ll 
Effects of the elactrical Power ate much 
greater than when the Wires in their Pro- i «1 
Ses touch the Gronnd, vp a 1 Fre, 


320 $5 416187; 11 


C47 ] 
or othet Subſlances i in a great Degree non 
electric. 11210ʃ1 10 Hi ol eO 1019 
VIII. That by competing; the reſpective. Ve- 
locities of Electricity and Sound s that of 


Electricity, in / any of the Diſtances hoe ex- 
a eric is 5 7 53 anno 

a I fhall conclude this Hanes: winh Aeg, 

05 that it was thought convenient to lay a De- 
en tail, of all the Operations relating to theſe 
at Experiments before the Society; in conſe- 
er, quenee of which the Gentlemen may make 
zi Wh themſelves Judges, how far the Deductions 
d bere e REED from the oo 
er, ments / 2110 to oli M owns | 13 50 1s - 
es; 1% 100 2i e 189111391 981 28035 
of A. The »Gentlemen//concerned.- were de- 
tbe. | ſicous, if poſſible, of aſcertaining the abſo- 
ter, ute Velocity of Electricity at a certain Di- 
1151) ſtance; becauſe, although laſt: Year; in mea- 
ons) | luring) the reſpective Velocitics of Electricity 


and Sound, the Time of its Progreſs was 
found to be very little, yet we were de- 
08s! ot er da as r Tim: was, 

| S er 
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* Theſe Expetinths to meaſure the abſolute RM 
| of Electricity were made whilſt this Paper was at the 

Preſs, but as they had ſo, near a Relation to the Experi- 
ments made the preceding Tear, it was thought proper to 
nfert them here. 


= A * 4 - 


at Shooter's Hill for this Purpoſe the Preſi- 
the Rev. Mr. Profeſſor Bradley, Fames. B. 


upon the Floor of the Room near he's clectri- © 


_ Obſerver in conſequence thereof; inaſmuch } 
as this Time would ſhew the Velocity of | 


— and this Obſerver. 


48.05 

whether it was . and Thad. though 1 
of a Method for this Purpoſe. | OS *: 
Accordingly, Auguſt 5. 1748. thete het 


dent of the Roya. Society, the Rev. Mr. Birch, " 


row Eſq; Mr. Ellicot, Mr. George Graham, 
Richard Graham Eſq; the Rev. Mr. Lawrie, 
Charles Stanhope Ela; and myſelf, who were 
of the. Royal Society, Dr. , Bevis, and Mr. 
Griſchow. a Member of the Royal Acadeny | 
of Sciences at Berlin. | 

It was agreed to make the electrical Cit. 
cuit of two Milcs, in the middle of which 
an Obſerver was to take in each Hand'o ne 
of the Extremities of a Wire, Which Was . 
Mile in Length. Theſe Wires were} o be 
ſo diſpoſed, that this Obſeryer being af 


tying Machine, the other Obſeryers might 1 
be able in the ſame View to ſee the Exp loſt on 
of the charged Phial and the Obſervet Alan 4 pl 
the Wires, and might take notice of the Time 0 
lapſed between the diſcharging the Phil and 
hy convulſive Motions of the Arms of the 


Electricity, through a Space equal to the 
Length of the Wire between the | com Þ 


IJ 
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* The ef Zecke "Machine Was placed in 
__ he lame. H ſe 281 it was laſt Year. | Ws 
= found . .Quric [ves greatly. embartaſſed 1 the 
„5 Wire's, 0 bl g conducted, by the Side of the 
1 Road, FIG We Were  compell'd to, vn wi 1 
„ 6 the 8 Pace neceſſaty for the meaſuring * 
Wi Sound: Bat ſo: great a Diſtance from the Mat 4 
* chine Was not now. wanted, though te Cir 1k 
ir cult through the Wire, Was intended to be at” 
„ed twe Niles. 
boomer Pech that the only G 
ik now necellary was, that the Wires 0 * 
„ en 40 ie 
wins each 0 or any 
77 ſerable egree in an Pick, of dle b. 9 8 
be if they di id not rouch each other, "the Recaits 
cel of the ite, be 
tri. ; ported. lies, as. the Wire had Bean: found: fo”! 
et conduct lectricity fo. much better than the 6 
ſon Sticks. . 150 Was therefore. thought peo er 40 5 
ling 1 place: the Ae in a Field fifty Yard: diftage”*© 
ine +: the LES The Length of this Fig 4 4 
a being eleven Chains or 726 Feet, eight | 
the" duns of the Wire from the Top to he 5043. 
951 om of the Field made ſome what more Thann 
157 „ Mile. and; ſixteen Returns more than two” 
ie Miles, the, Quantity of Wire intended for 
me Electricity to. Pals through to make the”, 


Ex criment 1 
e +1093 210 4) 21 112 bris ey 
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We had found laſt Year, * that, upon \ dif 
charging the clectrifed, Phial, if two Ob. 
ſervers made their Bodies Part of the Circuit, 
one of which graſped the leaden Coating of 
the Phial in one Hand, and held in his other 
one Extremity of the conducting Wire; and 

if the other Obſerver held the "other Extre; 
mity of the conducting Wire in one Hand, 
and took in his other the ſhort iron Rod with 
which the Exploſion was made; upon this 

5 Ex1 ploſion, 1 72 they were both ſhocked in 
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„ 5 ſame Inſtant, which was that of the Ex- 
* ploſion of the Phial. If therefore an Ob- 
78 ſerver, making his Body Part of the Circuit, 
1 pas ſhocked in the Inſtant of the Exploſion of 
1 the charged Phial in the middle of the Wire, 
. no Doubt would remain of the Velocity of 
. Electricity being inſtantaneous through the 
Wo Length of that whole Wire. But if, on thc} 
{138 contrary, the Time between making the EI. 
{8 plwKuVſion, and ſeeing the Conyulſions. in the 
1 Arms of the Obſerver holding the conducting 
=_ Wires, was great enough to be meaſured, we 
„ chen ſhould be able to aſcertain its Velocity 
1 to the Diſtance equal to half the Quantity off 
1 Wire employed only, let the Manner of the 
Wh - Elearicity's dicharging n be what, it 
* Wn 51. 
| "Wh . LA on de OM 
1 1 * See Page 22. 
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It has been a Queſtion with ſome, who 
have confider'd this Subject, whether the Elcc- 
tricity, in compleating the Circuit from the 
Matter contained in the Glaſs, paſſed, eithet 
by the Wire in the Mouth to the Coating 
of the Glaſs, the contrary Way by the Coat- 
ing to the Wire in the Mouth, or otherwiſe 
directed itſelf both Ways at once? That the 
Electricity muſt paſs off one of theſe three 
Ways was certain, as the Exploſion would 
not be complete, anleſs i in the Inſtant thereof 
ſome Matter very non-electric communicated 
between the Wire in the Mouth, and the 
Coating of the Glaſs. Unleſs therefore the 
Obſeryer was placed in the Centre of the 
conducting Wires, it might be objected, that 
the Experiment Was not "made with the Ex 

Kthncefs' neceſſary ; becauſe any Perſon, who 
was of Opinion, that the Electricity ditected 
itſelf from the Month of the Glaſs to the 
Coating, might object, if the Wire from the 
fort iron Rod to the Obſerver was only half 
the Length of that between the Obſerver and 
the Coating of the Glaſs, that the Electricity, 
in the Time found, paſſed only through the 
ſhort Wire; and vice verſa. But if, as it was 
here thought proper, the Obſerver was placed 
in the Centre of the conducting Wire, let 
the Direction of the Electricity be what it 
would, no Difference could happen in the Re- 


8 2 ſult 
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ſult of the Experiments, if made with, the 
neceſſary Caution; becauſe, if the Effects in 
the Middle and both Ends of the Wires wWete 
inſtantaneous, the | Concluſion, therefrom 
would be very obvious. 4- 100 1112 
To make the Experiment, the ſame Phial 
filled with Filings of Iron, and coated with 
Sheet-Lead, which Was aſeds laſt. Year, Was 
placed in the Window of the Room near 
the Machine, and was connected to the prime 


Conductor by a Piece of Wire. To the 


Coating of this Phial a Wire was faſtened, 
which, being conducted upon dry Sticks to 


the before: mentioned Field, was carried in 


like manner to the Bottom, and being con- 
ducted thus from the Bottom of the Field to 
the Top, and from the Top to the Bottom 


ſeven other times, returned again into the 
Room, and was held in one Hand of an 


Obſerver near the Machine. From the other 


Hand of this Obſerver, another Wire of the 
ſame Length with the former was conducted 
in the ſame manner, and returned into the 
Room, and was faſten'd to the iron Rod 
with which the Exploſion was made. The 
whole Length of theſe Wires, allowing jten | 
Yards for heit Turns round the Sticks, | 
amounted to two Miles a Quarter and by ( 


_ 4 0 - — 


Chains, or 12276 Feet. | 
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As the Night precedi ng theſe Experiments 
had been very rainy, Care was taken, by, lilk 
Lines properly diſpoſed, that tlie Wires in 
their Paſſage from the Window of the Houſe 
might not touch the Wood thereof; leſt, 

from the Moiſture of this Wood, the cleftri« 
cal Circuit might be ſhortened. 

When all Parts of the Aptaratut were 
properly diſpoſed, ſeveral Exploſions of the 
charged Phial were made; and it was inva- 
riably ſeen, that the Obſerver holding in cach 
Hand one of the Extremitics of theſe Wires 
was conyulſed in both his Arms in the Inſtant 
of making the Exploſions, | 

Inſtead of one, four Men were then placed. 
holding each other by the Hand ncar the 
Machine, the fiiſt of which held in his right 
Hand one Extremity of the Wire, and the 
lat Man the other in his left. They were 
all ſeen conyulſed in the Inſtant of 7 Ex- 
polion. Every one who felt it, complained 
of the Severity of the Shock. 

It was then deſired by one of the Gentle- 
nen concerned, that an Exploſion ſhould be 
made with the Obſerver holding only one of 
tne Wires. ©. This was done accordingly ; ; but 
e Obſerver felt nothing, the Phial diſcharge- F 
ug itſelt in a different manner to what it did 
$ 'Ore, on account of the Circuits not being 
dompleted. 

5 It 
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It was then tried, whether an Obſerver 
would be ſhocked upon the Diſcharge ef the 


Phial, if the two Wires at their Extremitics 


flichtly touched each other, whilſt” an Ob- 
ſerver at the ſame time held one of theſe 


about a Foot from their Ends in each of his 


Hands? Upon Trial he felt nothing, though 
the Phial exploded very quick, becauſe the 
iron Wire conducted the Electricity better 
than the Body of the Obſerver. 

It was then tried, whether or no, as the 
Ground was wet, if the Exploſion was made 
with the Obſerver holding the Extremity of 
cach Wire ſtanding upon the Ground neat 


the Window of the Houſe, any Difference 


would ariſe in the Succeſs of the Experiment! 
No Difference was found, the Obſerver be- 
ing ſhocked in the Inſtant of the Exploſion | 
as before in both his Arms, and acroſs his} 
Breaſt. 
Upon theſe Conſt derations we were fully 
ſatisfied, that through the whole Length of 


this Wire, being as I mentioned before, twelve 


thouſand two hundred and ſeventy-ſix Feet, 
the Velocity of Electricity was inſtantaneous. f 
As it was found laſt Year, we obſerved 


again, that although the electrical Commo- 


tions were very ſevere to thoſe who held the 
Wires, the Report of the Exploſion at chal 


2 Conductor Was Mitts, 1 in company ob 
| f 


An 


that which is heard when the Circuit is ſhort. 
from whence it was conjectured, that the 


very loud Report, in the Experiment of Ler- 
den is confined to a yery ſhore Circuit. 
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. "The. prime Conductor. 


5 . "The ſilK Lines. 1D 1091207 dase 3 

(Che coated Pfffſl. 507 ni boot WM 

32 D, Its Hook communicating wie jm BY 
Cobductor. 3 2 4X 

Hi iy E, The Wire reaching from the* Cong Ex 

: 20 the Phial to the left Hand Uf che 68. | 0] 

ſerver, being more than a Mile in Teng, | of 

F 5 The. Place of the Oblerver. 8 5 


A A ſuppoſed Line, drawn pon lc f 
Exploſ on through his Body e ; 
* E, Another Wire, of the Length of EI | 
- Which goes from the right Hand « of ing 


„r 


Obſerver to H. 
H The ſhort iron Rod employetin makin 
the Exploſion, 
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ch Some farther 5 mquiries into. "the 
| Nature and Properties of Electri- 
city; by William Watſon F. R. S. 


Read 2 21. 61. PRESENTED tothe Royal 
05 Siet) October 29. laſt a 
Paper containing ſome Accounts of what had 
been done by ſome Gentlemen of the Society, 
in order to examine, not only to what Di- 
ſtance the electtical Power was perceptible, 
but alſo to inveſtigate, as near as might be, 
the reſpective Velocitics of Electricity and 
Sound: Etectricity indeed is the Subject of 
| the preſent Paper, yet, as it relates to Phe- 
nomena thereof different from thoſe men- 
tion d in the former, I thought proper to fe- 
parate. them. 

Fu. 1 took notice, in my Sequel to the 
Experiments relating to Electricity *, of an 
Obſervation of the ingenious Profeſſor Boſe 
of Mittemberg, viz. that if the electrify- 
ing Machine is placed upon Originally- 
Electrics, the Man who rubs the Globe with 
© his Hands, even under theſe apparently fa- 

a vourable 
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© yourable Circumſtances, gives no Sign of 
« being electriſed when touched by am unex. 
. Vite Non- electric. But if another Per: 
ſon, ſtanding upon thc Floor, does but 
© touch the Globe in Motion with the End 
of one of his Fingers, or any other Non- 
* electric, the Perſon rubbing is inſtantly elec- 
* triſed, and that very : ſtrongly.” This Ex- 


* —— — —— 6 1 = 


periment, almoſt a Year ſince, Dr. Bevis car. 
ried: further, by placing whatever Non-elec- 
tric touched the Globe as a Conductor, 
whether it were. a Man or a Gun-bartel, 
upon Originally. Electrics. If then, either 
the Man who rubbed the Globe, or He who Wl < 
who only held his Finger near the Equator WI " 
thereof, were touched by any Perſon ſtand- MI * 
ing upon the Floor, a Snapping from either of Wl © 
them, 1 ſay, was per -ceptible upon that Touch. Ml ® 
Fl. As in my Sequel I had aſſerted, and MM ® 
hy many Experiments therein had endes Jl 
voured to cvince, that, contrary to the te- Ml © 


ccived Opinion, the Electricity was not de- 
rived from Glaſs, the Air, or other Electrics 
per ſe, I was deſired: to conſider how far this 
Experiment did not prove the reverſe of 
that Aſſertion; inaſmuch as neither the Man 
who rubbed the Globe, or he who touched 
it with his Finger, from their being here 
| bath. ſupported. by Originally-Electrics;' could 


receive any Supply from the 001; and 5 
both 


zz 
- 


El N 


8755 both of them ſnapped upon the Touch of 
Er: a Perſon not ſupported by Electrics per ſe. 
"OY: Many Experiments had proved that the Elec- 


ad tricity was not derived from the Glaſs; and 
Un therefore it was concluded, by Dr. Bevis, 
TY and ſeveral others to whom this Gentleman 
Ex. ewed the Experiment, that the Electricity 
Eur. here was communicated to the Perſon rub- 
lee bing from the Air, by means cither of the 
tor, fuſpended Gun- barrel, or of the Man who 
rrel, touched the Globe. 
ther IV. I was by no means ſatisfied with this 
who 1 Concluſion, as being directly contrary to 
ator I numberleſs Facts. From a careful Conſiders 
and. ation therefore of the Experiment itſelf, from 
er ok comparing its Effects with thoſe of ſeveral 
ich, others, and, in general, from ſurveying 
aud al the Properties of Electricity we are hitherto 


adea- WM acquainted with, I gave the following as 0 
e te- 1 7 7 
t de- , That what we call Electricity is the Effect 


crtics of a very ſubtil and claſtic Fluid diffuſed 
T this 1 throughout all Bodies in Contact with the | 

ſe of terraqueous Globe {thoſe Subſtances hither- 
Man de termed Electrics per ſe probably exepted) 


and every-where, in its natural State ,of 
the ſame Degree of Denſity. 

!. That this Fluid manifeſts itſelf only, when 
Bodies capable of receiving more thereof 
than their natural Quantity are properly diſ- 
1 poſed 
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3. That no Snapping is obſerved In bring- 
ing any two Bodies near each other, in 


4. 555 this Snapping 18 greater ot dels, in | 
© other 1 by which Snapp ping euch ef them 


5. Thar'Glafs, and other Bodies, Which we | 
* call Electrics per ſe, 


" 15 


* 
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poſed, for that Purpoſe ; and that then, by 

certain known Operations, its Effects ſhew 

nin, by atttacting and repellivig light 
ubſtances, by a ſnapping Noiſe, Sparks of 

1 100 Cc. directed towards other Bode, 
having only their natural Quantity, or, 
"= eaſt, a uantity leſs than thoſe Bodies 

from which? eſe Snappings, &c. proceed. 


Which the Electricity is of the ſame en- 
ſity, but only in thoſe Bodies in Which 
._theDcnſi ity of this Fluid i is unequal! 

page ortion to the different Denſtties of the 
"Ele ricity in Bodies brought nent each 


becomes of the fame Standatd.. 


have the Property of 
taking this Fluid from one Body; and con. 
veying it to another, and that ina Quantity ; 

- ſafficient to be obvious to alt our Senſes. [ 
6. That, in the Experiment in Queſtion, the 

* 851100 why no Snapping is Sblerved b) al 
- Perſon upon the Floor touching Kim who 
"abs the Globe with his Hands ſtanding 
upon Wax, without at the ſame ume lone 
other Non- electric ſupported by Origitally4 
„ Flectties, ot t otherwiſe being en 
y 77 T8087 kon whit 


a1 4 
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my 
with the Globe, is owing to whatever Part 
of this, Mans natural Quantity of Electri- 
city, taken from himſelf by the. Globe i in 
Motion, being reſtored to him again by 
the Globe in its. Revolutions; there not 
being any other Non- electric near Sheen 
to communicate the Electricity to; and 
that therefore, in this Situation, the Elec- 
tricity of this Man ſuffers no. Dinluinu- 
tion of its Denſity. 5 | 
7. That the Fact is otherwiſe, when every 
thing elſe being as before, either a Gun- 
barrel ſuſpended in ſilk Lines, or a Man 
mee N or, ſuch like, is ale 


14 * + 


” Ge * from their be 
101 ing the fitſt Non: electtics, to Which. the 
0 Electricity taken from the Perſon rubbing 
can be communicated. 
8. T hat, under theſe Circumſtances, as much 
| Electricity as is taken from the Perſon 
rubbing, is given to the other; by which 
i means the Electricity of the firſt Man is 
more rare than it naturally , and that 
dome of the: laſt more denſe. 
ally 9. That the Electricity in "ether of "theſe 
onal Perſons is in a very different State, of * 
unf \ fity from what it naturally Was, Or 


that 
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that of any Perſon ſtanding upon, the | 
Earth; this laſt being in a middle State 
_ between the two other Perſons ; that is, 
he has nor his Electricity ſo rare as the 
Man rubbing the Globe, nor ſo denſe ax 
that of him ſupported by Electrics per ſe, 
and touching the Equator of the Globe. 
10. That therefore the ſame Effect, a Snap- 
ping, is obſerved, upon bringing any, Non- 
_ _ electric. near either of theſe Perlons, from 
very different Cauſes: For it is appre- 
hended, that, by bringing the Non-eleaticf 
near bim, whole Electricity is more rate, 
this Snappi ng reſtores to him what he had 
loſt; and that, by bringing it near him, 
whoſe Electricity is more denſe, it takes 
of his Surcharge, by which means theit 
original Quantity is reſtored to cach. 
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v. This Solution of this Phanomen in E 
without allowing any Part of the Elcctricit r. 
of either of theſe two Pcrſons to be furniſhed Thi: 
by the circumambient Air, was ſatisfactom, ru 


not only to the Gentleman who propoſed ib, 
but to many of the Royal Society, excellent 
Judges of this Matter, to whom | ſhewed the 
Experiment: And this the more ſo, as it bf 
to be obſerved, that if, under the before: men- | 
tion d Circumſtances, the Perſon. rubbing, the 
Globe was touched { by him who held his Fi. | 
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ſon ſtanding upon the Floor; as the Denſity 
of the Electricity between theſe two Per- 
ſons was ſo much more different than that 
of either of them to him on the Floor: 


the Air, from their being both electriſed they 


each other, they both of them, upon a Sup- 


like from the Air, ſhould manifeſt the Ac- 
cumulation thereof, and {nap upon the Touch 
of a Man ſtanding upon the Floor, the con- 
tary of which invariably happens. 

(VI. At this time I am the more particular, 


(carance, as Mr. Collinſon, a worthy Member 
of this Society, has received a Paper concern- 


&ruſed, by Fayour of our moſt worthy Pre- 
ent. Among other curious Remarks there, 
$a hike Solution of this Fat; for though 
his Gentleman's Expcriment was made w. ith. 
Tube inſtead of a Globe, the Difference is, 
o ways material. As this Experiment Was 
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ger to the Globe, the Snapping was much, 
greater than if entice of them touched a Per- 


Whereas did their Electricity proceed from 


ought not to ſnap at all from their touching 
each other; or, admitting they did touch. 


volition that they did receive their Electricity 


concerning the Solution of this ſingular Ap- 


ng Electricity from an ingenious Gentleman, 
Mr. Franklin, a Friend of his in Pen lvania. 
Inis Paper, dated June 1. 1747. I very lately. 


Wc, and the Solution Metec siven upon 
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the other Side of the Atlantic Ocean before 
this Gentleman could poſſibly be Acquainted | 
with our having obſerved the ſame Fact here, 
and as he ſeems very converſant in this Part of 
Natural Philoſophy, I take the Liberty of by : 
ing before you his own Words. LES 


"3; Perſon ſtanding on Wax, Wd rub- 1 
c bing a Tube, and another Perſon on War 
drawing the Fire; they will both of them, J 
© provided they do not ſtand ſo as to touch 1 
one another, appear to be electriſed to a 2 
< Perſon ſtanding on the Floor ; that 1s, he I 
< will perceive a Spark on approaching each 
6 * of them with his Knuckle. I 
© 2,. But if the Perſons on Wax touch, one "nc 

: N during the exciting of the Tube, 3 
2X neither of them will appear to be electriſed. 
If they touch one another after the 

« exciting the Tube and drawing the Fire as 
= aforeſaid, there will be a ſtronger Spark 
between them, than was between either of 
5 dbem and the Perſon on the Floor. 
4. After ſuch a ſtrong Spark neither of 

C them diſcover any Electricity. ip 4 
© Theſe Appearances we attempt to ac. 
count for thus: f 
We ſuppoſe, as aforcſaid, that electrical | 
Fire is a common Element, of which 

© eycry one of Wy three Perſons has his 


« { equy 


651 


eg Share. before any. Operation is 

begun wit ch the. ube. A, who. Hands 

1 upe Jn; and rubs the Tube, collects 
4 ax, 218 

25 ings Fire from himſelf into the 

8 and his Communication; with the 

common Stock being cut off by the 3% 


oh, 


mY 


A 


. plied. - B, who ſtands upon Wax like- 


= 

e 

* 

i 2 . 
* 


. 1 900 whic 
Communication with the common Stock 


Floor, both appear to be eleciriſed, 1 

DS. hayiry only the middle Qa bf 
c d U ire, receives a Spark upon ap- 
5 "Wea ing B, who has an oyer u unge 


give under 


dne 1 


gives one to A, who has 
« 80 äntity. If A and B approach ro touch 
each eli the Spark is ſttonger; be- 
Dy cauſe the Difference between them is 


Spark between either of them and T 
becauſe the electrical Fire in all is re- 
_* duced to the original Equality. If they 
touch While electrifin ng, the Equality is 
never deſtroyed, the Fire only cireu- 
lating. Hence have ariſen ſome” new 


his Body 1 is not again immediately ſup⸗ 2 


ile, paſl Ing his Knuckle along near the 
he 7 eceives the Fire which was col- 
V. the Glaſs from A; and his 


« * being, cut off, he retains the additional 
A © Quantity 1 received. To * ſtanding on 5 


greater. After ſuch Touch, there is 'no, | 


E Terms among us. We lay, B Gand Bo- 
| 207 10. 30 N dics 
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do give the Fire, they have received, to 
_. © any body that has leſs. Thus you may 


; upon or from any Body, as you connect 
© that Body with the Rubber, or with the 


tion to this Phenomenon, ſo exattly corre- : 
ſponds with that which I offer'd very early laſt 
Spring, that I could not nee, communicating J 


the electrical Experiments, which I preſented] 


1 66 
« dies alike circumſtanced) is clecttifed poſt Bu 
© tively; A, negatively ; or, rather, Bis . 


__ © electriſed plus, A, minus. And we daily | YN 
* in ourExperiments electriſe plus or minis, 90 


© as we think proper. To electriſe Plus or 
© minus, no more needs be known than le 
* this; that the Parts of the Tube or 8 here | to 
that arc rubbed, do in the Inſtant the tu. 
Friction attract the electrical Fire, and ] pl: 
therefore take it from the Thing rubbing, : 
©. Lhe che Parts immediately, "as the 
Friction upon them ceaſes, are diſpoſed 


* circulate it, as Mr. Watſon his ſhewn*; | 
IN you may 45 accumulate or ſubſtract ity 


of Receiver, the Communication Wil he 
1 5 common Stock being cut off.” : 
The Solution of this Gentleman” in ech 


it. I 
$ VII. In Sect. 51. and 62. of my Sequel to 


we 
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„See my Sequel, P. 64. 
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to the Royal Society laſt Year, from not hav- 
ing conſider d this Experiment in a ſtatical 
View, and from not then imagining the Ve- 
locity of Electricity ſo great as we ſir nce have 
found it, I concluded, that the Snapping ob- 


ſerved, if a Perſon ſtanding upon the Floor 


touched the Man tanding upon Was, who 


turned the Wheel of the electrifying Machine 
placed likewiſe upon Wax, to be owing to 
the Inyerſic ion of the uſual Courſe of the Flee 
tricity ; as that Snapping was only conſtant, 
when the Gun- barrel ſuſpended in ſilk Lines 
was touched by Non electrics. As from di- 
vers Experiments I had found that Electricity 


was not furniſhed by dry Air, by many more 


that it could not come down clean ſilk Lines; 
and as, from his Snapping, the Man upon 


the Wax argued the Preſence of Electricity, 
1 concciyed that this could happen no other 


Way, than that the rubbing of the Globe 
by a Cuſhion, or the Hand of a Man, gave 
it a Fitneſs to take off the Electricity, fur- 


niſhed by the ſuſpended Gun- barrel from the 


Non- electric upon the Floor, and lodge it 
upon the Machine, and upon the Man Who 
turned the Wheel thereof. But the Expcti- 
ment of circulating the electrical Fre, where 


1 2 ” | the 


3 


* See Sequel & 65. 


Inverted, the Phenomena aroſc, as far 28 | 


turned the Wheel of the electrify ing Machine 


is, his natural Quantity. 
mention d in my Sequel, p. 6g. in relation 


the charged Phial through the Body of a Man, 


which heſtood: I having ſince found, that the 


[ 68 ] 
the Bruſh of blue Flame from 2 blunt Wire 
properly diſpoſed, can always be ſeen to pak 
diverging into the Machine, though not fo, 
when, brought near the Gun- barrel under the 
moſt favourable Circumſtances; as well as | 
the Experiment before-mention'd brought to 
ſhew that the Electricity came from the Ait, 
have induced me to change my Opinion; and 
inſte ad of the Courſe of the Electricity being 


am capable of judging, from the Man who 


having leſs than his original Quantity of Elec. 
tricity, and the Gun- barrel from having more: } 
To theſe add, that the Perſon, who touched f 
theſe While ſtanding upon the Floor, had 
Quantity different from each of raoqes that 


$ VIII. I beg Leave to a alſo het 
to my ſuggeſting, that, in 8 Exploſion of 


or other Non: electrics, as much Electricity 4s 
was taken from his Body, was immediate) 
replaced by the Floor of the Room upon 


charged Phial would explode with equal Vio- 
lence, if the Hook of the Wire, which 1s 
uſually run through the Cork of the Phial, 
was bent in ſuch ; a manner as to come . 1 

| the 


the Coating of the Phial, without any other 
Non electric being near, from which ſuch 
Quantity could be ſuppliee ec. 


notwithſtanding the very great Progreſs that 
has been made in our Improvements in this 


Years, Poſterity will regard us only as in our 
Noviciate and therefore it behoves us, as 
often as we can be juſtified therein by Expe- 
riment, to correct any Concluſions we may 
have drawn, if others yet more probable pre- 
ſent themſelves. n;; > mates, 

OX. I laid down' and conſider'd largely 
in my Sequel *, that the Stroke from the 


in Proportion to the Quantity of Matter con- 
ained in the Glaſs, but was increaſed by the 
Quantity of Matter in the Glaſs, and the N um- 
ber of Points of non- electrical Contact on 
me Outſide of the Glaſs. This Fact I have 
purſued further, and increaſed thereby the 


Jo this End I procured three cylindrical 


vere coated within an Inch of their Necks 


; "1 


5 | Bo Ss as”. 


* See p. 11, 17, 19, Ge. 


SIX. I take notice of theſe, inaſmuch as, 


Part of Natural Philoſophy within theſe few 


Phial, in the Experiment of Leyden, was not 


electrical Exploſion to an aſtoniſhing Degree. 


Phials blown very thin, about ſeventeen Inches 
in Height and four in Diameter: After theſe 
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58 [a] 
with Sheet-Lead, I put into each fifty Pounds | 
of leaden Shot. I chofe this Form for the 
Glaſſes, that the Matter therein contained | 
might be expoſed under as large a Surface, a if | 
could conveniently be obtained. \ Theſe Ml + 
Glaſſes were placed near each other in a con- t 
venient Part of my Room, and did commu- YM « 
nicate with each other by means of a ſmall M x 
iron Rod lying upon all their Mouths, and tt 
touching Pieces of ſtrong Wire ſtuck into the 
Shot contained! in them: By this Management 
one of theſe could not be electriſed without 
communicating with the reſt. The leaden ] 
Coatings of theſe Glaſſes were alſo connected 
together by ſmall Wires, all which center | 
in one tail Wire; ſo that, when the Matter 
contained in theſe three Glaſſes) was replete 
with Electricity, which was done by a Wire 
from the Gun-barrel faſtened to the iron Rod 
lying upon their Mouths, the whole Quantity 
of Electricity here accumulated might be diſ. 
charged at once by touching the Gun - bartel 
With an iron Rod faſtened to the tail Wire.) 

When the Glaſſes are ſufficiently electriſed 
if the Room is dark, you will ſee Bruſhes off 
; blue Flame from ſeveral Parts of the conduct 
ing Wire; and theſe indicate the proper Time 
"of making the Exploſion. Theſe Glaſſes, frol 
the Thinneſs of their Sides, and from the 


Weight of their leaden Shot, are very liable 
| OY ed 


72 J 
do butſt; and if one of them happens to have 
je the ſcaſt Crack in any Part of its Surface, 

which is under the Lead, none of them can 
as be electriſed; all the Electricity paſſing off 
ſc by that Crack. The electrical Exploſion from 
n- W two or three of theſe Glaſſes is not double 
u- or trebie to that from one of them; bur the 
all Exploſion from three is much louder than 
nd that from wo, that from two much louder 
the than that from one. 
nt WM $ XI. The Experiment juſt mentioned 
out induced me to imagine, that the Exploſion 
den from theſe Phials was owing to the great 
ted Quantity of non- electric Matter contained i in 
erd them: And whilſt I was conſidering of ſome 
mer certain Method of aſſuring myſelf whether 
nete the Fact were ſo, Dr. Bevis informed me, 
Vire that he had found the electrical Exploſion 
Rod to be as great, as when he had accumulated 
ntity i the Electricity in a half Pint Phial of Water, 
dil. by the following Method. He covered a 
artel tin Plate of 'Glaſs, of-about a Foot ſquare on 
IJ both Sides, with Leaf. Silver; this he made 
0, to adhere to the Glaſs with very thin Paſte. 
ou A Margin of an Inch was left on both Sides; 
otherwiſe, ' upon electrifying this Plate, the 
klectricity would be prevented from being 
zecumulated upon one of its Surfaces, by 


— 


deing propagated from the Silver on one 
dude to that of the other. When the Ls 
late 


| 
q 
| 
| 
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Plate was thus prepar'd, if it was placed 


upon a Table in ſuch a Manner, that, when 81 


fully electriſed by a Wire or ſuch- like from 
the prime Conductor, a Perſon touched the MM 8! 
under Surface with a Finger of one of his Wl {4 
Hands, and brought one of the Fingers of his | 
other near the upper Surface thereof, or near | 


the prime Conductor, he was ſhocked in tee 
both his Arms and acroſs his Breaſt. The | Ci 
ſame Effect happen d, if, when this Plate bo 
was electrified in the before- mention d Man- I. 
ner, a Perſon holding it in his Hand by the its 
Marg gin, and without touching the Silver, Sue 
preſented it, even ſome time after it ben 
had been taken from the prime Condudtor, | =: 
to another Perſon who touched the - under MW the 
Surface with his Finger, and held it there till ¶ ind 
he touched the upper Surface with a Finger | po 
of his other Hand. a 
{I XII. This Experiment was fuficiently con- oc 
vincing, that the Greatneſs of the electrical I Vin, 
Exploſion, in my former Trials, was not Nef 
owing ſolely to the great Quantity of non- befo 
electric Matter contained in the Glaſſes; # Witty 
the Exploſion from the glaſs Plate ere be 
was occaſioned by about ſix Grains of Silver, I darf. 
upon which the Electricity was accumulated Mety 
more eſpecially as this Exploſion was equal brait 
if not ſuperior, to that from half a Pint off a 
Water contained in a thin Glaſs as uſual, un s th 
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der the moſt favourable. Circumſtances ima- 
ginable. 
XIII. As rack. of the ph of the 
+ | olaſs Plate juſt mentioned mcaſured ſixty-four 
6 | ſquare. Inches, I was deſirous of purſuing this 
ic Inquiry further; and accordingly procured a 
ar WM cylindcical glals Jar blown very thin, of ſix- 
in teen Inches in Height, and eighteen Inches in 
he | Circumference. This I cauſed to be covered 
te both within and without with Leaf. Silver, to 
RY within an Inch of its Top. This Glaſs with | 
he is Margin made very clean (upon which the 
der, N ucceſs of the Experiment conſiderably. de- . 
it ends) was fully clectriſed by the means of 
tor, Mi Piece of Chain, let down to the Bottom of 
der he Jar, by a Wire from the prime Conductor; 
tl MY 20d! the Exploſion. made by its being placed 
nger MJ pon a Plate of Metal, to which was faſten'd 
n Wire connected to an iron Rod, and this 
Kod was brought near ſome glided Leather 
hing upon the prime Conductor. This Ex- 
loſion was equal to that from the three Glaſſes 
WM bcfore-mention'd, containing a hundred and 
Witty Pounds of leaden Shot; though here 
be Weight of the Silver lining the internal 
durface of the Glaſs, upon which the Electri- 
ity was accumulated, did not exceed thirty 
brains. So much of the internal Surface of 
Ws Jar, as was covercd with Silyer, amounted, 
|. the. Surfaces of Cylinders are 38. their 

K Length 


[74] | 
Length multiplied by their Periphery, and 
allowing thirty-ſix ſquare Inches for the Bot. 
tom, to three hundred and fix ſquare Inches, | 
If this Exploſion was made in a dark Room, 
the Corruſcations within the Jar, at the In- | 
ſtant of the Exploſion, were extremely bril- 
liant. 3 
When this Jar is fully electriſed, 1 in- 
ſtead of making it explode, you only bring 
the ſhort iron Nod, with which the Exploſion 1 
is uſually made, near a Piece of gilded Leather 


| lying upon the prime Conductor, though not 
1 near enough to make the Glaſs explode at 
once, you "hear the Electricity, accumulated 
= within the Jar, eſcape with a Noiſe very like 


= that of a ſmall heated iron Bar quenching inf 
1 Water. 4 
| XIV. The great Eaplolidn from che lar 


| belore· mention d, when ſo little non-eledtric I 
Matter was included therein, has cauſed me 
| to be of Opinion, that the Effet of what 
| ve call the Experiment of Leyden is greatly 
increaſed, if not principally owing, not (ol tn: 
much to the Quantity of non- electrical Mat- . 
| ter contained in the Glaſs, as to the Number ol de 
Wn Points of non-clectrical Contact * within the I that 
. 95 laß * 
| | r bes 
| 3 | Z 
ö — ; rid Et, OR. 
| T 9612. FOB E how 


* Bodies having the bw of "readily conducting 75 
Electricity ſeems to depend very little upon their Gun W 
| | I "Y J 


„ 


. hg, and the Denſity + of the Marte 
ez Conſtituting thoſe Points, provided this Mat- 
m, ber be in its own Nature a ready Conductor 
lu. of Electricity. For this Reaſon it is pre- 
ril- ſumed, 
ine Gravity ſimply conſidered: Metals, for Inſtance, and 
Yin Water, are in a great Degree Non-electrics, and con- 


JM {quently conduct Electricity the beſt of any Subſtances, 
ther ll that have yet fallen under our Notice; whereas the Calces 
not of Metals, though very denſe Bodies, and very greatly 
eat more fo than Water, prevent in a great Degree the quick 
" i Propagation of the electrical Power. So that a Phial 
ated coated within and without with Ceruſe, 1. e. the Calx of 
like Lead, and electriſed, did not; upon the Application as 
o in il uſual of one Hand to the external Surface thereof, and 

"© touching the prime Conductor with the other, occaſion 
ay Shock, or make any Exploſion more than the ſimple 
Jar "3M Stroke from the prime Conductor. The fame Obſerva- 


ctric ton holds good with regard to red Lead; Litharge, and 
me ! nar Cauſtic or the Calx of Silver, none of which ſnap, 
-, vben electriſed. For the ſame Reaſon, Filings of Iron, 
What W which are ruſty, 7. e. have their Surfaces converted into a 
catiy Cal, are much leſs proper to be put in Glaſſes to make 
t (oY the Experiment of Leyden, than thoſe that are not; inaſ- 
Mats nuch as theſe laſt cauſe a much louder Exploſion than 
TJ the firſt. The making uſe of ruſty Filings of Iron was 
er o the Occaſion of my mentioning in my Sequel, & XVI. 
1 the that the Stroke from theſe was leſs than that from Water; 
al. W the contrary of which I afterwards found true, when File- 
hes of Iron not ruſty were ſubſtituted. | 
I heretofore, p. 11, &c.. of my Sequel, took notice, 


how much the Effect of this Experiment depended upon 
the Quantity of non- electric Contact upon the Outſide | 


uRtng | 01 the Glaſs. | N 
K 2 
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ſumed, that ſo much of the Lead contained 


m 
in the Shot in the before- mention d Expe- Wl cu 
riment, only concurred to make the electrical 
Exploſion, as touched the internal Surface of I as 
the Glaſs: As a great Part of this Surface was W th: 
without Contact, occaſioned by ſuch of the MW At 
Shot as preſented themſelves thereto, touch- Wl thc 
ing, from their ſpherical Figure, only in one the 
Point, there conſequently remained | with- MW wi 
out Contact comparatively great Spaces be- In. 
tween each Shot. This Defect was obviated MI the 
by the univerſal Contact of the Silver, and to 
thereby was occaſion'd the greater Exploſion. WW me 
XV. The following Experiment has ſome I cic 
Relation to the preceding. If a Phial of warm the 
Water, without being coated | with Sheet- tit 
Lead, or other non-electrical Matter, is elec-W the 
triſed by connecting it to the prime Con- va 
ductor; and a Ring of ſmall Wire, in lieu of n 
the uſual Coating, is put round this Phial, the I 
Wire being continued of a ſufficient Length ö tity 
to touch the prime Conductor; upon wich w. 
charging the Phial, you have a flight Explo- M. 
ſion, and a Flaſh of Fire ſeems at that Inſtant i 6 x 
to fil the Glaſs. But if this Experiment ine 
made in a very dark Room, and with great anc 
Attention, this Flaſh in the Phial will not orci 
then ſeem to proceed from the whole Quan not 
tity of Water contained therein but, as fag 4uc 
as the Suddenneſs of the Exploſion: will per ic 
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ed mit the Eye to follow it, will be ſeen to oc- 
de- cupy only the internal Surface of the Phial. 

cl MW $ XVI. I order'd another glaſs Jar as large 
of as poſſible to be blown, ſo that the Glaſs 
vas Wl thereof might be very thin; and after many 
the MW Attempts of the Glaſs-makers I procured one, 
ich- the Height of which was twenty-two Inches, 
one the Periphery 'forty-one. This was covered 
ih- MW within and without, leaving a Margin of an 
be- Inch at Top, with Leat- Braſs. As much of 
ated the internal Surface as was covered amounted 
and to 1129 ſquare Inches. But the Dithculty I 
on. met with in procuring this Glaſs was ſuth- 
ome Ml cicntly recompenſed by the great Increaſe of 
„arm MW the Exploſion therefrom, when fully elec- 


heet- triſed, and diſcharged in the ſame manner as 
ele- the glaſs Jar before · mention d. The Report 
Con- was vaſtly louder ; all the attendant Pheno- 
eu of nena greatly exceeded any thing of this kind 


WM | was before acquainted with. As the Quan- 


ength tity of Metal within this Jar did not exceed 
1-diſ-Fl two Drams, this Experiment gives further 


Weight to my Opinion before-mention'd | 
(XIV. in relation to the manner of increaſ- 
ing the Effects of the Experiment of Leyden; 
and from what the Phenomena of that ſur- 
priling Experiment principally proceed; vi. 
not from the Volume of the prime Con— 
ductor, nor from the Quantity of non elec- 
tical Matter contained in the Glaſs, but from 

the 
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paribus, the electrical Exploſion. is greater 
than when they are cold. 


as from {mall ones under the ſame Circum- 


Quantity of Electricity therein accumulatech 


— —— — cc. : 
e ere 


the Number of Points of non- electrical Con: | 5 
tact both within and withoutſide of the Glaſs, | 
and from the * Denſity of the Matter conſt 
tuting thoſe Points. f 

XVII. It muſt be obſerved, that, ceteris | 


from hot Water included in Glaſſes than 
from cold; and from theſe glaſs Jars warmed | 


XVIII. The Exploſions from the large N 
Glaſſes juſt mention d fully electriſed, as well 


ſtances, will not be conſiderable, unleſs the 5 
Circuit, frequently mention'd in my Write- nue 
ings upon this Subject, be completed; that Ph; 
js, "unleſs ſome Matter, non- electric in all po 
conſiderable Degree, and in Contact with thell it 
Coatings of the Phials, is brought into Con ere. 
tact, or nearly ſo, with ſuch Non-electic pen 
as communicate with the Matter containeq i mar 
in the Phials themſelves. When indeed bo Ion 
Circuit can be completed, the Exploſion fron inſta 


the large Glaſſes is prodigious; the Whole Rep 


or nearly ſo, being diſcharged in an Inſtant 


: *Y 


1 — 


# Though the Denſity of the Matter conftituting thei] 
Points proceeds from their Number in a mathemati' 


Senſe, yet in a popular one 1 take the Liberty to nal 
this Diſtinction, 'J 
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But the Fact is otherwiſe, if the Circuit is 


n. not completed, and the iron Rod in the 
is, Mouth of one of theſe Phials is touched by 
ti. a Non electric (the Hand of a Man, for In- 
ſance) not in Contact with the tail Wire: 
is For then there will be no Exploſion, no 
er Shock; but the Perſon, approaching his Fin- 
nan ger near the iron Rod, will ſce a Succeſſion 
nel of ſmall Sparks, mote intenſely red than that 
hege one ſeen, when the Phials explode at 
wy once ; and the Perſon making the Experi- 

Wen, 


nent, will feel a very pungent Pain, but 
me! confined to that Finger which touches the 
the iron Rod. This Succeſſion of Sparks conti- 


ite nues, until the Electricity accumulated in the 
Phials is nearly exhauſted. So that the Ex- 


in , plotion from any given Quantity of Electri- 
h the city, accumalated as before-mention'd, is 
Con greater or leſs in proportion to the Time ex- 
Er rended in making that Exploſion: In like 
aincchg manner as a given Quantity of grained Gun- 
d eg powder rammed hard in a Piſtol, is almoſt 


Report; when the ſame Quantity of Gun- 


i conſiderable Tae in burning as a Squib, 
nd makes no Exploſion. 


vill not explode quick, without the Electri- 


inſtantaneouſly fired, and that with a great 


powder rubbed fine, and rammed hard, takes 


XIX. The Cauſes why the charged Phial 


ty therein deſcribing a Circuit through Sub- 
"Kances 


—_—_ — r — — 4 T 


And in order to prove, that the Electricity, 


at right Angles. Theſe icon Bars were fup- 


within about two Tenths of” an Inch off 
ſome warm Spirit of Wine, or Eſſence off 
Lemons in four Spoons placed upon à Table. 


few Feet Diſtance, and was placed under af 


ſtances non dlearic' in a great Degree,” my Ml 
be very difficult to be affigned. It is fuff. 
cient for us in the preſent Inquity to be al. 
ſured of its being a certain, an invatiable Law: | 


upon the Exploſion, paſſes with its Whole 
Force through the Circuit of Non, electrics, 
contrary to what has been ſug ggefted, 1 mae | 
the following Experiment. 

$ XX. I procured two ſmall Gi iron 
Bars, of about fourteen Inches long: An 
Inch at each End of theſe I cauſed to be bent 


ported in ſuch manner (by Subſtances he 
ther originally electric, or not, was no Ways 
material) that each of their Ends came 


I then ſuſpended a common coated Phial filled} 
with Filings of Iron to the Gun-barrel, the] 
tail Wire of which reached to a Table at al 


braſs Weight which ſupported the Handle off 


the firſt of the Spoons: Over this Spoon; at f g 0 
the Diſtance juſt mention d, I placed one off bu 
the ſquare iron Bars, and at its other End # 
was placed another Spoon: This ſecond Spoon q | 
touched the Handle of the third, which way :. 
placed under one End of the other dust Bai - 


whole J 
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whoſe other End came near to the Spirit in the 
ff. fourth Spoon, the Handle of which lay upon 


ic? Weight; and under this was placed a Wire 
connected to the ſhort iron Rod, with which 


bh the Exploſion was made, When the coated 
oc WY Phial was charg ed. When the Phial was well 
ic charged, if 54 Spirit of Wine ſent forth 
de © Vapours, and the ſquare iron Bars were at a 

proper Diſtance from it; upon making the 
ad Exploſion at the Gun-barrel the Electricity 


An Happed between the Spirit and the iron Bars, 
and the Spirit was ſet on Fire at the ſame 
WW ſtant in all the Spoons. It ſometimes hap- 
che. A pcncd, that ſome of them only were fired. 
W |t the iron Bars were too near the Spirit, 
it was not fired, though the Circuit was com- 
pleted ; becauſe then no electrical Flame ſnap- 
ped between the Rods and Spirit; that Effect 
lappening only, when the Parts of the Non- 
Wl clcctrics deſcribing the Circuit are not in 
immediate Contact; on the other hand, if 
the Space left between the Bars and Spirit 
vas too great, the Circuit could not be com- 
pleted, and there would be no Exploſion. 
XXI. This Experiment will ſeem more 
lurpriſing in the following manner. When 
e Apparatus is diſpoſed of as before, the 
nil) Wire from the coated Phial, before * 
teaches to the Table, is faſten'd to an iron 
Kod ſtanding in a Pail of Water: Another 
on Rod is likewiſc placed in the ſame 
L Pail 


Rod, to which is faſtened another Wire con- 
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Pail of Water, and a Wire from this laf 
reaches under the Weight, which ſupports 
the firſt of the before-mention'd Spoohs. | 
From beneath the Weight which ſupports the 
Handle of the fourth Spoon, a Wire reaches | 
to an iron Rod ſtanding in a ſecond Pail of | 
Water, in which is placed alſo another iton 


nected with the ſhort iron Rod, which is 
employed to make the Exploſion.” When, 
with this Diſpoſition of the Apparttus, the | 


charged Phial is cauſed to explode, the Spi I 
rit or Effence of Lemons in ke or all of un 
the Spoons is ſet on Fire; to accornplilh ne 
which, the Electricity muſt neceſfarily pas 1 
through one of the Pails of Water, and polli-f abr 
bly through both. But here it muſt be under. | Wh 
ſtood, that the Pails of Water and“ upon al < 
dry wooden Floor; for if they ſtand upon Gil ber 
that is wet, or upon the Ground, the Citcuith A 
will be, for Realons frequently mentiond iy << 
the Courſe of theſe Inquiries, complered be cle 
tween the two Pails, where the non electric fit 
Matter is continuous, and be prevertted froml Ip: 
paſſing by the Spoons where it is not fo; an I ! 
this will defeat the Succeſs of the Erben Ji 
ment. The Number of Spoons i in the Mang 4 
ner before mention d, and their Diſtance fron "91 
each other, may be varied as far as is choughl bro 
neceſſary. The Circuit may likewiſe be 11 itt 
rected tarough any Number of h Tom ba 
2 chal ache 


3 
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_— 
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chat each of them holds in one of his Hands a 
ne poonful of warm Spirit, and brings one of 
the Fingers of his other Hand at the proper 
Diſtance to the Spirit held in the Hand of the 
Perſon next him: By theſe means the Explo- 
ſon of the charged Phial will ſet on Fire the 
> Wl Spirit in ſeveral of the Spoons at the ſame 
len. ume, provided the Perſons ewploy'd hold their 
th andy ne Fan ow 
bi. XXII. This Experiment exhibits new and 
| oe MY noxpefted, Phenomena: In all the Experi- 
op "ents. 19 Kindle inflammable Subſtances by 

Hedkricity hitherto attempted both here and 
oft: abroad, either the Spirit or the Non electric, 


wherewith it was intended to be 15 on Fire, 
were placed upon ,Originally-Electrics. But 
here, on the contrary, although both one and 
tae other are placed upon Non: electrics, we 
ſee the ſame Effect produced. Nor is the 
dlectrical Power leſſened, by exciting ſeveral 
liferent Quantities of Flame; in doing which, 
1 paſſes ſo quick as to prevent the Poſſibility, 
in ſeveral Spoonfuls of Spirit, fired by the 
ame Operation, of determining which of 
nem was on Fire firſt : And though we know 
from its Effects, that the Electricity goes 
rough the whole Circuit of Non: ęelectrics 
vith its Whole Vigour, its Progreſs is ſo 
quick as not to affect, by attracting or 
aner wiſe, light Subſtances diſpoſed very 1 

EY L 2 Ts the 
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the firſt of the before: mention d Spoons. 
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Pail of Water, and a Wire from this [aft | 
reaches under the Weight, which ſupports 


From beneath the Weighr which ſupports the | 
Handle of the fourth Spoon, a Wire reaches | 
to an iron Rod ſtanding in a ſecond Pail of | 
Water, in which is placed alſo another iron 
Rod, to which is faſtened another Wire con- 
nected with the ſhort iron Rod, which is 
employed to make the Exploſion. When, 
with this Diſpoſition of the Appararus, the 
charged Phial is cauſed to explode, the Spi- 

rit or Effence of Lemons in ſome or all of 

the Spoons is ſet on Fire; to accomphihJ 

which, the Electricity muſt neceſſarily pass 

through one of the Pails of Water, and poſſi- 

bly through both, But here it muſt be under. 

ſtood, that the Pails of Water ſtand upon 3 

dry wooden Floor; for if they ſtand upon one 

that is wet, or upon the Ground, the Citcuit 

the Courſe of theſe Inquiries, completed be- 

tween the two Pails, where the non-electricy 
Matter is continuous, and be preyerited from 
paſling by the Spoons where it is not ſo; and 

this will defeat the Succeſs of the Experii 
ment. The Number of Spoons in the Mani 
ner before-mention'd, and their Diſtance from ; 

each other, may be varied as far as is thoughllh 
neceflary, The Circuit may likewiſe be di 

rected through any Number of Men, proving | 
s „ „ eee 


. "J 
that each of them holds in one of his Hands a 
Spoonful of warm Spirit, and brings one of 
the Fingers of his other Hand at the proper 
Diſtance to the Spirit held in the Hand of the 
perſon next him: By theſe means the Explo- 
ſon of the charged Phial will ſet on Fire the 
Spirit in ſeveral of the Spoons at the ſame 
time, provided the Perſons em ploy d hold their 
Hands ſufficiently ſteady. 
XXII. This Experiment exhibits new and 
oY uncx pected Phenomena: In all the Experi- 
10 to kindle inflammable Subſtances by 
Electricity hitherto attempted both here and 
abroad, either the Spirit or the Non electric, 
vhere with it was intended to be ſet on Fire, 
were placed upon Originally-Electrics. But 
here, on the contrary, although both one and 
the other are placed upon Noa. electrics, we 
ſee the ſame Effect produced. Nor is the 
defrical Power leflened, by exciting ſeveral 
liffere nt Quantities of Flame; in doing which, 
it paſſes ſo quick as to prevent the Poſſibility, 
in ſeveral Spoonfuls of Spirit, fired by Wo 
ame Operation, of determining which of 
them was on Fire firſt : And though we know 
tom its Effects, that the Electricity goes 
rough the whole Circuit of Non: electrics 
vith its whole Vigour, its Progreſs is ſo 
quick as not to affect, by attracting or 
aher wiſe, light Subſtances diſpoſed very near 
— 1 2 the 


in each of his Hands: Theſe Wires may be lo} 


ſenſible: of the electrical Commotion, even 


[34] 
the Non-elecrics, through which it mul! | 
neceſſarily paſs. | Fic 

XXIII. I would here recommend do ase 18 
Gentlemen of the Royal Society, who laſt Mob 
Summer meaſured the reſpective Velocitiesof W ch 
Electricity and Sound, a Proceſs: of this fort M th; 
to be executed at a proper Time; whereby W yi 
they would be able to a very great Nicety | 
to aſcertain the abſolute Velocity of Electri- 
city. For it may be contrived, that a Man 
may be placed in the ſame Room with the 
electrifying Machine, taking hold of a Wire 


managed, that by means of the electrical Cit- 
cuit, the Man holding them may be made 


under the Eye of an Obſerver at the Ma- 
chine: though before the Electricity can 40 
rive at the Perſon holding the Wires, it 
will be obliged to paſs through whatever 
large Space hall be thought convenient for 
the Obſervation. The Time then [ſpent be. 
twecn the Exploſion of the charged Phial 
and the Perſon holding the Wires feeling the 
electrical Commotion, will give the abſolu 


Velocity of Electricity to great Exactneſs* 4 
8 Wa | 


* 
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* This has been luce put, in Execution. 80 ol 
p. 88. 3 
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uit MW $F XXIV. As my Inquiries upon the Sub- 
ect of Electricity have always tended as much 

ofe W:s poſſible to the Analyſis thereof, I have often 
laſt WM obſcrved, that if, when the electrifying Ma- 
sof ¶ chine ſtands upon the Floor, the Globes 
ſort WM thereof are rubbed with their Cuſhions, or 
by with Hands cover'd with Originally-Electrics 
cety MW of a ſufficient Thickneſs, and perfectly dry, 
ctri- no Electricity will be perceptible upon the 
Man Touch of a Gun-barrel ſuſpended in ſilk 
the Lines, and touching the Globe in Motion, 
Wire Nor upon the Touch of any other Subſtances 
de 10 MF ſupported by Electrics per ſe; or, in other 
Cir- Words, there will be no Accumulation of 
made MF Electricity.” © The only Originally -Electrics fit 
even tor this Experiment (as all unctuous Sub- 
Ma- ſtances, as Wax, Reſin, and ſuch- like, though 
n at· Elcctrics per ſe, by ſticking to the Outſide of 
es, it the Glaſs render it unfit to excite Electricity 
atever tom other Bodies) are to be obtained from 
at forthe Animal Kingdom: And of theſe only 
nt ber uch as do not partake, from their Manu- 
Phiah g acture or otherwiſe, of any non- electric Sub- 
og ine an ces. Thoſe of this fort, which I have 
ſolute nied, and always with the fame Succeſs, 
els 4 vhen perfectly dry, have been Silk (woven or 
XXIVS tot), Velvet, Hair-Cloth, Woollen-Cloth, 
__ Mind the dry Skins of Rabbits dreſſed in their 
fur; and the Event has been the fame, 
au vhether theſe Subſtances have been 2 
1 under 


: under a greater or a a lef Degres of Fiction; 7 
And ſcarce any Electricity has been pet. I 
[f ceptible, when thoſe Parts of theſc Sub. ry 
i OO, No immediately are in Conta l! 
5 WI lobes, have been rubbed oyer with 
1 dry Chal „a nom electric Subſtance... But the 
Succeſs is different, when theſe griginally: 
electric Subſtances have lain in damp Places 
p or have been held over the Steam of warm 
H Water ; becauſe then the Water imbibed by 
| theſe Subſtances ſcrves as a Canal of Com 
j munication to the Electricity between thg 
Hands or Cuſhions and the Globes. in, the 
ſame manner, as the Air, replete. with Va 
pours in damp Weather, prevents the Ac 
cumulation of Electricity in any confiderabli 
Degree, by conducting it as faſt as excited g 
the neareſt Non · clectries On the contrary 
moſt Subſtances of the Vegetable Kingdom 

[1 whoſe Form makes them fit for this Treat 
l ment, though made as dry as ol | 
| niſh Electricity, though in different Quant, 
ties. I have tried Hemp, Linen - Cloth of y; 
1 rious Kinds, Paper both of Linen and Hemi 
1 Cotton in the Wool, Fuſtian, Cotton - Velye 
i and many others of this Clab. 1 have cg 
i} yered at one time the Cuſhion, with which 
| | rubbed a Globe, with eight Lamina of Sheel 
0 Lead, and have excited Electricity from thi 
| Meral: And however improper a Della 
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may ſeem for the Purpoſe of rubbing a 
 M6lobe, 1 have more than once accumulated 
ion: Nklectricity from that, though its Subſtance 
pet das the Appearance of being much leſs fir 
Sub. an every one of the Originally. Electrics 
tab mention ' d before. 
wit 65 XXV. To the Doctrine here laid down 
it the i may be objected, that Leather is an ani- 
ally mal Subſtance, which, though perfectly dry, 
laces Mexcites Electricity the ſtrongeſt of all the 
Waruggsubſtances hitherto diſcover'd; that dry Lea- 
cd Miner ought to be conſider'd as an Originally- 
om xlectric; and therefore, according to the Rule 
efore-mention'd, ſhould not furniſh, from 
Gubbing the Globe therewith, any Electricity 
tall. To this I anſwer, that though the dry 
Skins of Animals are Electrics Per. ſe, dry Lea. 
mer is far from being ſo; and this is owing to 
the vaſt Quantities of reſtringent vegetable 
ſubſtances imbibed by the Skins throughout 


gtrary 


2c00hcir whole Contexture in the Operation of 
ITreaßgkanning in ſome Species of Leather, and of 
e, fulMiine Subſtances, ſuch as Alum, in others; 
Quanth both which Subſtances are non- electric and of 


of V 
Hem 
Vehye 


avC N 


eſe Leather very conſiderably partakes : For 
y theſe the Hides and Skins of Animals (and 
ny Muſcle of their Bodies is liable to the 

me Treatment), which otherwiſe are as pu- 
hich WMhcſcent as any Part of their Bodies ſoever, are 
Shcclnade to lat through many Ages, and be 


1 td * fudleryiont 
oa 


a ſmall Degree: And this is occafion'd by the 
mucilaginous and gummy Subſtances made 
uſe of by the Hatmakers, to give their Ma- 


occupy only the Surfaces of Bodies electriſed; 


face, would occaſion a greater Accumula- | 


thus fitted, that the whole of its Surface, 
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ſubſervient to many valuable Purpoſes of Life, 
The fame Concluſion muſt be drawn concern- 


ing Hats, which, tho' made of the Hair of 
Animals, furniſh Electricity, though but in 


nufacture a ſuitable Stiffneſs. 
| $ XXVI. From what I have advanced 9 
XI. XII. XIII. XIV. XV. XVII. it may poſſi | 
bly be conjectur d, that the electrical Efluvia 


as we there found, that a very ſmall Quantity 
of Matter, diſtributed under a very large Sur. 


tion of Electricity, than a very much more 
conſiderable Quantity of Matter under a leſs. 


But that the Electricity occupies the whole t 
Maſſes of Bodies electriſed, and paſſes through 


their conſtituent Parts, is clearly demonſtrated be 
by the following Experiments. ; 
XXVII. When I firſt engaged in theſeſ 
Inquiries, to aſſure myſelf of ohite Fact, I. 
enveloped an iron Rod about three Feet i ink 
Length with a Mixture of Wax and Reſin 
leaving free from this Mixture only one Inch 
at each End. This Iron was warmed, when 


where it was intended, might covered 


This Rod, when electriſed at one of its f 
nap 


1 of:Bg: 1. 
wbt hy kong h at the other, as though 
it was without the Wax and Reſin. This 
could not have happened from the Electri- 
city's paſſing along the Surſace of the iron 
Rod, becauſe there it was prevented by the 
Originally- Electrics, and enen 1 of 
Neceſſity paſs through ft. Out 

$ XXVIII. A Phial of Water, in Hhei Ex- 
periment' of Leyden can be electriſed, and 
may be cauſed to explode, though the U ire, 
touching the Water in the Phial in making | 
that Experiment, be run through a wax Stop- 

ple, exaQtly fitted to the Mouth of the Phial: 
XXIX. I cauſed a glaſs Tube, open at 
each End, and about two Feet and a half 
long, to be capped with Braſs cemented to 
the Ends of the Tube. In the Centre of 
each of theſe Caps was faſtened a ſlender 
braſs Rod; and theſe were diſpoſed ſo in the 
Tube as to come within half an Inch of 
each other. When the Tube was properly 
ſuſpended in ſilk Lines with one of its Ex- 
tremities near a glaſs Globe in Motion, the 
braſs Work at both Ends ſnapped equally 
ſtrong. As tlie Electricity could not paſs along 
the Surface of this Tube warmed and wiped 
clean, this Effect could not have happened, 
unleſs the Electricity pervaded the Subſtance 
of the braſs Caps. Upon touching the Braſs 
a tne End of the Tube moſt remote from 
tne electritying Machine, the Snaps from one 
of the braſs Rods within the Tube to the 
M EEE 
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Þ other were ſcen to correſpond with the Snaps 
1 without. More Experiments of this kind 
"8 might be added, but theſe, I preſume, are ſuf- 
1 ficient to ſhew, that the Electricity occu- 
poies the whole Maſſes of non- electric Bodies 
electriſed. That the Electricity paſſes through 
Originally-Electrics to a certain Thickneſs ! 
4 took notice of in a Paper 1 did myſelf the 
Ji Honour to communicate in February 1745. 
1 $ XXX. 1 ſhall forbear af preſent to lay 
* before you a Series of Experiments in vacuo; 
from the Compariſon of which, with the Ex- 
periments in open Air, it appears, that our At- 
moſphere, when dry, is the Agent, whereby, 
with the Aſſiſtance of other Electrics per ſe, 
we are enabled to accumulate Electricity in 
and upon Non electrics; that is, to communi- 
cate to them a greater Quantity of Electricity 
than they naturally have: From hence alſo 
we ſhall ſee, that, upon the Removal of the 
Air, the Electricity pervades the Vacuum to 
a conſiderable Diſtance, and manifeſts its Ef- 
fects upon any Non-electrics, which termi- 
nate that Vacuum: And by theſe Means that 
originally-clectric Bodies, even in their molt 
perfect State, put on the Appearance of Non. 
electrics, by becoming the Conductors of 
Electricity. But theſe Matters may poſlibly 
be the Subject of a future Communication. 
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